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GUIDE FOR SCIENCE LABORATORY-SAFETY

General Safety Procedures for the Science Laboratory
It is recommended that science teachers observe the following safety procedures:

Periodically review with the students the condition and proper location and use of safety
devices such as fire extinguishes, safety showers, first 2id kits, fire blankets and eyewashes.

General good housekeeping procedures should be adhered to, with emphasis upon the proper
maintenance and storage of chemicals and equipment.

Students should be made fully aware of fire precautions, accident procedures, and evacuation
routes.

The instructor should strictly follow federal, state, and local regulations relating to school and
laboratory safety.

Laboratoties should be provided with chemical spill packages, m.ctal containers for the disposal
of broken glass, and a sand-filled container for the disposal of matches.

Laboratories should be equipped with main shut-off values and switches for water, gas and
electricity.

Hazardous materials should be maintained under lock and key at all times. Maintain minimum
amounts of chemicals in the classroom.

Lock all laboratory and storage facilities when they are not under direct supervision.
Label and date all reagent bottles.

Protect your students against poisoning by providing adequate ventilation for volatile sub-
stances, and by providing instruction on the avoidance of ingestion of chemicals or plants,

Provide adequate shielding when performing demonstrations where the dangers of explosion,
implosion or spattering of chemicals exists.

Always stress safety in demonstrations or student experiments.

Provide sufficient time for students to set up equipment, perform the experiment, and proper-
ly clean up and store equipment and chemicals after they are used.

Instruct students concerning specific hazards and precautions at the beginning of each ex-
periment.

Instruct students never to eat or drink in the laboratory and never to use laboratory glassware

as food or drink containers.
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Demand that chemicals goggles be worn at all times in the laboratory. This is required by
Pennsylvania law. (Act 116 of 1965).

Instruct students never to perform an unauthorized experiment or to use unauthorized equip-
ment or materials.

Caution students to exercise care in noting odors. Insist that they never taste, touch, or smell
substances without specific instructions from the teacher.

Never pipitte chemical reagents by mouth.

Instruct students concerming the proper procedures and precautions involved in inserting
glass tubing into a rubber stopper.

Instruct students to always slant tost tubes away from themselves and/or other persons when
heating them.

Do not allow students to discard matches or other insoluble material in sinks.

Insist upon caution regarding long hair or loose clothing, especially when using sources of
open flame such as burners.

Insist that students wear laboratory aprons or coats when working in the laboratory.
Do not allow open shoes or sandals in the laboratory.

Discourage students from wearing contact lenses in the chemical laboratory because of the
dangers involved in case of chemical splashes or volatile substances.

Do not allow students to keep materials other than laboratory notebooks in the work area.
Caution students that it is unsafe to touch the face, morth or eyes or any other area of the
body after working with plants, animals or chemicals until they have thoroughly washed their
hands.

Provide adequate supervision of the laboratory at all times.

Some Spectfic Safety Procedures Regarding Chemicals

A.  Chemical Storage

Proper chemical storage should prevent unauthorized removal of chemicals, protect the school

environment from excess chemical emissions, and provide protection from fire.

The chemical storage room should be well ventilated, protected from sunlight and localized

heat sources, and dry. It shovld always be kept locked when not in use. The following precautions
should be taken:




Flammable liquids (includes gasoline, kerosene, methyl acetate, alcohols, ketones, petro-
leumn ether, pyridine, toluene, turpentine, Xylene).

Store in safety cans not larger than one gallon capacity. Place in a separate metal
cabinet.

Oxidizers (includes ammonium nitrate, potassium nitrate, potassium permanganate,
sodium nitrate, metallic sulfates or permanganates).

Keep in a locked, light free metal cabinet.
Remainder of the chemicals.

Provide controlled storage, providing special handling where required by the nature
of the substance.

a. Metallic sodium or potassium must be stored under kerosene.

b. Do not store containers of sodium, potassium or calcium on shelves above aqueous
solutions or containers of water.

c. Store and cut white phosphorus under water. Change the water occasionally as it
becomes acidic.

Ether (Diethyl ether)

Ether requires special care for its storage and use..Ether slowly reacts with atmo-
spheric oxygen to form explosive peroxides. These unstable peroxides tend to concen-
trate because they are less volatile than the ether from which they were formed. We
recommend that ether should be purchased in small quantities and discarded within six
months after the container has been oprned.

Refrigerator Storage of Chemicals

Ether or other flammable or explosive substances should only be stored in laboratory -
type spark and explosion - proof refrigerators. Home-type refrigerators are not suitable
for this type of storage because they have numerous open - type switches which may
spark and ignite any flammable or explosive vapors present.

Storage of Chemicals in Fume Hoods

Chemical fume hoods are not designed for stor.ge of volatile or flammable reagents,
and should not be used for this purpose. Hood ventilating systems are not designed for
continuous operation. A corrosive atmosphere may develop, causing the loss of labels.
Hoods do not provide security for chemicals. Any use of a hood for storage should be
discouraged.




* B.  Chemical.Disposcl

Small amounts of dilute acids, bases or salts may te flushed down the drain with large amounts
of water, but care shouid be taken to be certain that all chemicals disposed of in this manner are
water soluble, non-toxic, and in low concentrations.

Toxic or insoluble solids should be disposed of in crockery storage jars with lids. The contents
should be disposed of following proper prorzdures.

Following is a partial list of materials which can be disposed of in a land fill or released to the -
air:

Argon

Asphalt

Batteries, Dry Cell

Borcn

~ Bromochloromethane

Calcium Carbonate

Calcium Oxide

Carbon Tetrafluoride

Chromium

Crude lime

Dichloromethane

Epoxy resin systems

Ferrosilicon

Helium

Hexachloroethane

Hexafluoroethane

Hydrogen

Latex

Magnesium Oxide

Metal Scrap

Molybdenum, insoluble compounds
! Neon

Nitrogen

Nitrogen trioxide

Osmium tetroxide

Oxygen

Ozone

Pygrethruum .

Silica

Sulfur

Sulfur hexafluoride .

Tetrabromomethane

Tin, organic compounds

Titanium oxide

Trifluormeihane

Urea

Zinc Oxide




~

Other compounds should be disposed of using the services of a licensed chemical disposal
company.

The following chemical disposal companies are licensed to operate in Pennsylvania. The
mnclusion of their name and address in this publication is for information only and does not imply
an endorsement or recommendation by the Department of Education.

Ecology Chemical and Refining Co.
Brush Creek Road and Penn Street
Manor, PA 15665
Telephione:  (412) 864-5237 or
(412) 661-3434

Reclamation Services, Inc.
2042 Lenhart Road
Lansdate, PA 19446
Telephone: (215) 368-3100

U. S. Utilities Services Corp.
470 Mall Circle Drive
Monroeville, PA 15046
Telephone: (412) 373-1370

Waste Conversion Co.
2869 Sandstone Drive
Hatfield, PA 19440
Telephone: (215) 822-8996

Resource Technology Services, Inc.
6 Berkely Road
Devon, PA 19333

Telephone: (215) 687-4592

C. Chemical Toxicity

Toxic chemicals may be classed as nuisances, irritants, corrosives, anaesthetics, allergens,
carcinogens, mutagens, teratogens, toxins, and central nervous system depressants. Chemical entry
occurs through the digestive tract, respiratory trast, or skin. The respiratory tract is the most
common cniry pathway.

1. A partial list of substances whose fumes or dust are toxic when inhaled is as follows:

Acetic Acid (concentrated)
Ammonuim hydoxide
Benzene

Bromine

Carbon disulphide
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Carbon monoxide '

Carbon tetrachloride /

Chlorine” ~

Formic acid

Hydrochloric acid

Hydrofluoric acid

Hydrogen sulfide

Iodine .
*© Mercury ) -

Nitric Acid

Nitrogen.Oxides

Plastics (especially fumes when burning)

Perchloric acid

Patassium hydroxide

Sodium Hydroxide~ : o

Sulfuri(c Acid « ‘ -

Sulfur Dioxide ‘ .
Skin contact with some chemicals should be avoided because of possible tissue damage or
because of the ability of some toxic substances to penetrate the skin. Following is a
partial list of substances which should be kept from contact with the skin:

Bromine (liguid)
Carbon tetrachloride
Chromates
Dichromates
Formic acid
' Hydrochlorie acid
Hydrofluoric acid
Iodine =
Mercury : '
Nitric acid
Phosphoric acid (hot concentrated)
Potassium hydroxide
Sodium hydroxide
Sulfuric acid
Methyl alcohol
Butyl alcohol
Methyl acrylate
Perchlorethylene
Carbon disulfide
Benzene
Pesticides (nearly all)

Other chemicals are known to cause cancer. In the appendix are two articles distributed

~ by the Department concerning such carcinogenic chemicals.

N.B.. These are the only chemicals that we strongly recommend be eliminated from use
in the school laboratory. All other lists of chemicals can be safely used with the proper
precautions.




4, Following is a partial list of unstable chemicals.
a. Ether - forms unstable peroxides. Discard after six months.

b. Ammonium nitrate - decomposes exothermically above 160°C producing a large
volume of gasious products.

¢. Formic acid (concentrated) may explode.
d. Phosphorus (white) - Spontaneously ignites in air at temperatures above 30° c.

e. Ammonaical silver nitrate solution (Tollen's reagent) - may detonate violently when
disturbed. R

f.  Benzoyl perodixe - extremely unstable

A}

g. throgen triiodide - Shock sensitive when dry

h. Picric acid (or metal picrates) - very unstable
5. Some chemicals are incompatable, producing violent reactions. Following is a partial list
of chemicals which should never be allowed to come together.

' Compound ‘Incompatable with
Aceticcid Nitric acid, peroxi}ies, permanganates,
ethylene glycol, hydroxyl compounds

Acetone Concentrated nitric and sulfuric acid
mixtures f/
~ Alkali metals Carbon tetrachloride, carbon dioxide,
(e.g. sodium potassium) water, halogenated hydrocarbons
™~
Ammonia, anhydious Mercury, chlorine, calcium hypochlorite,

iodine, bromine, hydrofluoric acid .
t
Ammonium nitrate ' ‘ Acids, flammable liquids, metal powders;
: sulfur, chlorates, any powdered organic
or combustable substance

Aniline I(Jitric acid, hydrogen peroxide.

Bromine, chlorine Ammonia, petroleum gase-s, hydrogen,
: sodium, benzene, finely divided metals.

Chlorates Ammonium salts, acids, metal powders,
any powdered organic or combustable
substance




Chromic Acid

Flammable liquids

Hydrocarbons (propane, benezene,

. gasoline, etc)

Hydrogen peroxide

Hydrogen Sulfide
lodine
Mercury

Nitric acid (con.)

Oxalic aci’:i

Potassium chlorate
Potassium permanganate
Sodium nitrate

Sodium peroxide

Suifuric acid

~

Acetic acid, naphthalene, camphors,
glycerine, turpertine, alcohol, any
flammable liquid.

Ammonium nitrate, chromic acid, hydro-
gen peroxide, nitric acid, sodium peroxide,
halogens

-

Fluorine, chlorine, bromine, sodium per-
oxide.

Metals, metallic saits, alcohols, organic
substances, flammable substances

Oxidizing gases, fuming nitric acid.

Acetylene, ammonia, hydrogen
P

Acetylenc, ammonia

Acetic acid, hydrogen sulfide, inflammable
liquids and gases

Silver, inercury

Acids, any organic substances

Sulfuric acid, glycerine, ethylene glycol
Ammonium salts

Ethanol, methanol, glacial acetic acid,
carbon disulfide, glycerine, ethylene

’glycol, ethyl acetate.

Potassium chlorate or perchlorate,
potassium permanganate, similar com-
pounds of light metals

[il. SAFETY PROCEDURES WHEN WORKING WITH
MICROORGANISMS

1. The teacher and students should follow the same general safety procedures as in any science
laboratory, but they should be aware of the additional hazard presented by the possible

presence of infectious agents.

2. High school students should not worX with known pathogens. However, all microcultures

should be treated as though they were pathogenic.
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The most common sources of accidential microbial infection occur from oral aspiration from
pipettes, accidental syringe inoculation, animal bites, spray from syringes, centrifuge acci-
dents, cuts from contaminated glassware, spilling or dropping cultures, breathing of aerosols,
and contact with infected animals or their cages. Laboratory procedures that minimize these
dangers should be stricily followed.

The transfer or inoculation of cultures using a pipette should be accomplished with a bulb.

If pipetting by mouth is absolutely necessary, a cotton plug should be piaced between th:
liquid and the mouth piece and the pipette should be attached to a length of clean rubber or
plastic tubing.

In order to minimize the production of infectious aerosols, the pipette should always be
discharged below the surface of liquids. Never bubble air into a liquid or forcefully eject
the liquid from the pipette.

Used pipettes should immediately be placed in a disinfectant solution and autoclaved before
reuse.

Microbiological experiments using live animals should be discouraged.

When using an inoculating loop, allow the loop to cool before insertion into the medium
in order to avoid aerosal production. Avoid sudden movements which break the film loop.

Inspect all centrifuge tubes before use to guard against breakage. I breakage should occur,
fill the centrifuge cups with disinfectant as a precaution.

When sampling for microorganisms to inoculate cultures, be aware of the possible presence of
tetanus in soil and typhoid, botulism, and schistosomiasis organisms in standing water.

/‘\
Do not contaminate cultures by coughing\Or\ sneezing. Minimize culture exposure to air.

Culture dishes should be taped closed before being passed around the classroom.
In case a culture is accidentally spilled, clean the area with a strong disinfectant.

Autoclave all old cultures before disposal. 4

Do not rely upon liquid disinfectants for 'complete sterilization. Autqclave.

IV. SAFETY PROCEDURES WHEN WORKING WITH PLANTS

All plants have not been thoroughiy researched relative to their toxicity. When working with
plants never place any part of the plant in your mouth or rub the sap or fruit juice on the
skin or into an open wound.

o k-
oo
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Avowd inhalation or exposure of the skin and eyes to the smoke from any burning plant or
plant part.

Do not pick or handle plants unknown to you.
Following is a partial list of plants known to cause reactions.

Apple - seeds
Autumn crocus - bulbs
Bdneberry - berrics
tack locust - bark, sprouts, foliage
Bleeding heart (Dutchman's breeches) - foliage, roots
Buttercup - all parts
Castorbean - sceds
Crab apple - foliage, sceds
Daphne - berries
Death camas - all parts
Dieffenbachia - all parts
Elderberry - all parts except fruits
Elephant ear - all parts
English holly - berries
Foxglove - leaves
Honeysuckle - seeds
Horsechestnut - leaves, flowers and seeds ¢
Hyacinth, Narcissus, Daffodil - bulbs
Iris - underground stems
Jack-in-the-Pulpit - all parts
Jessamine - Berries
Lantana (red sage) - green berries
Larkspur - young plant, sceds
Laurels, Rhododendron, Azaleas - all parts v
Lilly of the Valley - leaves, flowers
Maidenhair trees (Ginko biloba) - fruits
Marsh marigold (uncooked) - all parts, sap
Mayappie - green apple, foliage, roots
Mistletoe - berrics
Monkshood (Wolfbane) - fleshy roots
Moonseed - berries .
Mushrooms - all parts
Nightshade - all parts, especially the unripe berry -
Nettles - all parts
Oak trees - foliage, acorns unless prepared properly.
Oleander - leaves, branches -
Peach - leaves
Pear - leaves
Plum - leaves
Poinsettia - leaves

10 13
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Poison oak - all parts

Pokeweed - berries and roots
Potato - Vines, foliage, green tubers
Privet, common berries and leaves
Rosary pea - seeds

Rhubarb - leaf blade

Toadstools, other fungi - all parts
Tomato - vines, foliage

Water hemlock - all parts

White snakeroot - foliage

Wild carrot - foliage

Wild cumcumber - seeds

wit@(and cultivated) Cherry - twigs, foliage
Wild radish - flowers, fruits, stalks
Wisteria - seeds, pods

Yew - all parts

V. RECOMMENDATIONS AND SAFETY PROCEDURES
. WHEN WC RKING WITH ANIMALS

An adult supervisor should assume the primary responsibility for the care and general welfare
of animals.

All animals in the classroom must be lawfully acquired and kept in strict compliance with
federal, state and local laws and regulations.

All animals must receive humane treatment.

Animals should be caged in order to avoid animal bites to students and to protect the animals
from improper handling by students. )

Be aware of and insist upon proper handling procedures and protective gloves and/or clothing.
Follow special handling requirements if the animal is pregnant, with young, or hungry.

Promptly treat any scratches or bites and isolate the animal for 10 days.

Animal care facilities should be cleaned frequently to remove anumal wastes, control vermin,
and keep pathogenic organisms at a minimum.

4

Maintain optimur: housing conditions for each species including proper diet and sufficient
fresh water.

Reptiles such as snakes and turtles should be handled as little as possible, and the hands
should be thoroughly washed after handling them. Reptiles are potential carriers of salmonella.

Poisonous snakes, snapping turtles disease - carrying insects and harmful spiders should not
be kept in the classroom.




No »nimal siould be subjected to stress, nain or discemfort.

Nutritiénal deficiency experiments should be conducted only to the symptomatic stage
and should cease before debilitating the animal. The animal should then receive a special diet
to speed its recovery.

No sugery should be performed on any living vertebrate.

Obtain all animals from a reputable supply house. Do not bring wild animals into the class-
rocm.

Any animal showing signs of disease should be isolated, its quarters di:infected, and if the
diseased condition persists, humanely destroyed out of sight of the students
Vi. SAFETY PROCEDURES IN WORKING
WITH ELECTRICITY

The severity of_electrical shock is determined by the amount of current which flows through

the body. So, severe shock hazards may exist even when voltages are relatively low. Conditions
which allow more than 10 milliamps to flow through the body will cause a powerful shock. A flow
of from 100 to 200 milliamps may cause severe burns and unconsciousness. Conditions resulting in
a current flow above 200 milliamps may be fatal.

Electrical circuits and equipment should only be handled with dry hands.
Electrical equipment should not be handled on a wet or on a metallic floor.

Test all electrical equipment fer breakage. Do not use equipment which produces even a
slight shock.

Shield all live electrical switches and connections.

Be aware of the main breaker for laboratory cirCuits'.

Do not touch circuit parts with the power on.

Only usc icols with insulated handles.

Check all circuits used by students before current is allowed to flow.

When assembling circuits connect the live portion last, when disassembling disconnect the
live portion first.

When plugging in equipment beware of sparks from a possible short circuit. When removing
plugs pull by the plug, not the cord.

Make certain that all electrical appliances and equipment are properly grounded.

| Y
<
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VII. GENERAL INFORMATION AND SAFETY PRECAUTIONS
INVOLVING THE USE OF LASERS IN SCHOOLS

The increased use of lasers in science classes may pose a potential hazard to students and

teachers. Following are considerations which must be taken into account when using such devices.

tJ

All lasers operated within the Commonwealth must be registered with the Pennsylvania
Department of Health, Bureau of Occupational Health. This is required by law and penalties
are imposed for failure to conform to this regulation.

Never look directly into a iaser beam, even from a distance. A laser beam usually cannot be
seen unless there are airborne particles such as dust or smoke to provide scattered reflective
surfaces. With some lasers, the beam cannot be seen even under these conditions.

Do not rely upon tinted glasses, sunglasses or other eye-protective devices unless the filtering
medium has been designed to attenuaie the scpcific wave length produced by the laser in
question. There is no single type of glass filter which will protect at all laser frequencies.

Never leave an activated laser unattended. An unsuspecting person may accidentially look
into the beam, with resulting retinal damage. A warning sign should be posted when a laser
1s in operation. A bell buzzer connected into the laser circuit might be used to give an audible
warning signal.

Keep the room lighting at a high level (about 200 foot candles) when operating the laser.
This will tend to keep the eye pupil small and minimize the possibility of retinal damage
due to inadvertent exposure.

Never shine a laser beam on any reflective surface. The reflections may approach direct beam
intensities. The average science laboratory is an extremely dangerous place to operate a laser
because of the presence of laboratory gas and water fixtures, which usually are chromium
plated with a highly reflective surface. It is difficult if not impossible to predict the angle of
reflection because of the irregular shape of the fixtures. Special care must also be taken wita
watch crystals, rings, metallic watch bands, tools, glassware, door knobs, screw heads and
other reflective objects. The floor, bench tops and cabinets should be covered with a dark,
light-diffusing material.

The coherent light beam is not the only possible source of danger. These devices have high
voltage power supplies and physical damage may result if the high voltage terminals are con-
tacted. All capacitors should be discharged before attempting any adjustments to the laser
tube or associated electronic components.

The laser should not be operated in a room contaminated with smoke i dust, nor out of
doors in rain, snow, fog or heavy dust. Potentially dangerous secondary specular radiation
may result.

The flash tube of a pulsed laser should be shielded to prevent any one from looking directly
at the tube when it fires. Intense light in the white, ultraviolet and infrared portions of the
spectrum are produced which also may cause retinal damage.
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A safc laser operating procedure should be established. Prepare a checklist and follow it
precisely each time the laser is used.

Operate the laser only under direct supervision of the teacher or a gualified paraprofessional.
Keep 2 record of the times of activation and the identities of the persons present.

A disarming device should be attached to the laser circuit. This device should be arranged
s0 that the laser cannot be fired when the disarming device is removed. The teacher can remove
the device or one of its components when he/she does not wish the laser to be activited

Never aim the laser beam toward windows or doorways, so that persons outside the room will
not be exposed inadvertently. The door or doors to the room in which the laser is operating
should be locked and a warning sign should be posted to prevent any one from entering
tke room during the time of activation.

With the proper safety precautions such as those described above the laser can be a valuable

tool for suience teaching and can be operated with a minimum risk to teachers and students. If the
above rules are disregarded the distinct possibility of retinal damage exists. This is a possibility
which must not be tolerated.




ViIl. MODEL ROCKETS
ACT 155 SESSION OF 1970
MODEL ROCKETS
ACT NO. 155 63
H. B. No. 1319

An Act establishing certain standards for the operation and use of model rockets and providing
penalties.

The General Assembly of the Commonwealth of Pennsylvania hereby enacts as follows:
Section 1.

As used in this act, "'model rocket'' -1eans an aero-model that ascends into the air without
use of aerodynamic lifting forces against gravity and is propelled by means of a model rocket
engine, and ""model rocket engine' means a device or combination of devices which provide the
necessary force or rr tive power o cause the model rocket to move through the air.

Section 2.

Model rockets shall comply with the folIAowiﬁigﬁrequirements prior to launch, operatios and
flight:

(1) Gross weight, including the model rocket engine, shall not exceed five hundred grams.

(2) No more than four ounces of propellant materials shall be contained in a model rocket
engine at the moment of launch.

(3) Model rockets shall be so constructed as to be capable of repeated flights and shall
contain means for retarding descent to the ground so that the structure shall not be
substantially damaged and no hazard shall be created to persons and property on the
ground.

(4) Construction shall be of wood, plastic, paper, rubber or similar materials and without
substantial metal parts.

(5) Design and construction shall include attached surfaces which will provide aerodynamic
stabilizing and restoring forces necessary to maintain a substantially true and predictable
flight path.

(6) A model rocket shall not contain any type of explosive or pyrotechnic warhead.

Section 3.

Model rocket engines which supply the propulsivé force for a model rocket shall conform
to the following standards:




{1) A model rocket engine shall be a commercially manufactured device or combination
of devices wherein all chemical ingredients of a combustible nature are pre-mixed and
ready for use.

(2) The force or motive power shall be created by a rearward discharge of gas generated
by the combustion or other operation of materials contained solely within such device

or combinations of devices.

(3) Engines for model rockets must be certified by the National Association of Rocketry
(NAR) for sales and use throughout the Commonwealth.

(4) A model rocket engine shall be so designed and constructed as to be incapable of spcn-
taneou. ignition or combustion in air, water, under pneumatic or hydraulic pressure,
as a result of motion or jarring, when subjected to a temperature of 170 degrees Fahren-
heit or less, or in glycerine.

43, 35P S pp 1281 1c 1289.

Section 4.

Model rockets may e launched, operated and flown only in a location, not otherwise restrict-
ed by law, which shall comply with the following minimum standards:

(1) There shall be a ground area whose shortest dimension is no less than one-fourth the
anticipated maximum altitude of the rocket to be flown.

(2) Flight areas shall be located in such places as will not create a hazard to persons and
property in the vicinity of the area.

(3) Flight areas shall not contain or be located adjacent to high voltage power lines, major
highways, multi-story buildings or other obstacles.

Section 5.
Model rockets may be launched upon compliance with the following conditions:
(1) A device or mechanism shall be used which shall restrict the horizontal motion of the
model until sufficient fl.ght velocity shall have been attained for reasonably safe, pre-

dictable flight.

(2) Launching or ignition shall be conducted by remote cletrical means fully under the
control of the person launching the model.

(3) A launching angle of more than sixty degrees from the horizontal shall be used.

(4) At least one adult person shall inspect each model rocket before flight and shall super-
vise the launching of each model rocket.

16




(5) All persons in the vicinity of the launching shall be advised that a launching is imminent
before a model rocket may be ignited and launched.

«6) Winds shall be less than twenty miles per hour and visibility shall be greater than two
thousand feet.

(7) Model 1ockets in flight shall not create a hazard to aircraft. Rocketeers must comply
with the Federal Aviation Act of 1958 covering Federai Aviation Regulations Part 101,
Subpart A pp 101.1a. 3.ii a through d.

(8) A model rocket shall not be used as a weapon against ground or air targets.
Section 6

Model rocket engines may be tested on the grcund for the purpose of determining perfor-
mance or may be used as the motive power of an experiment conducted cn the ground under the
following minimum conditions:

(1) The model rocket engine shall be affixed to a testing device or to an immovable structure
in such manner that such engine may not become free during the conduct of such test
orexperiment.

{2) The model rocket engine shall be ignited only by remotely operated electrical means
fully under the control of the person conducting the test or experiment.

(3) When tests or experiments are conducted indoors, the exhaust from each model rocket
engine so tested shall be directed into a nonflammable hood or vent which shall lead
directly to the outside of the building.

(4) Before a model rocket engine may be tested or used experimentally on the ground,
its exhaust path shall be cleared of all inflammable objects prior to the igniting of such
engine.

(5) Persons who conduct, participate in or observe static or ground testing of a model rocket
engine shall stand a safe distance away from such engine, and particularly its exhaust
path, at all times during the conduct of the test.

(6) At least one adult person shall inspect each model rocket 2ngine to be tested and the
testing device to be used before such test may be conducted.

(7) No model rocket engine shall be tested on the ground or shall be used as the motive
power of an experiment conducted on the ground unless the conduct of such test or
experiment is supervised by at least one adult person.

Section 7.

The following activities are prohibited:
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(1) The use of model rocket engines for pyrotechnic purposes or for the primary purpose of
producing a spectacular display of color, sound, light or any combination thereof.

(2) Tampering with or making use of a model rocket engine in any manner or Jegree which
is contrary to the purpose for which such engine is designed and intended to be used,
or conirary to the provisions of this act.

(3) The ignition of any model rocket engine with such instantaneous and violent expansion
of gas or relinquishment of energy as to cause rupture of the casing.

(4) The launching, operating, discharging, flying or otherwise activating of a model rocket
without first having fully complied with the foregoing provisions of this act.

Section 8

The provisions of this act shall not apply to the design, construction, production, maintenance,
launch, flight, test, operation or use of, or any other activity in connection with, a model rocket
or :model rocket engine, when carried on or engaged in by:

(1) The United States or this State,

(2) A college, university or other institution of higher learning, or

-

(3) Any individual, firm, partnership, joint vehture, corporation or other business entity
engaged in research, development or production of rockets, rocket engines or propellants,
or components thereof, as a business.

Section 9. ¢

Any person who violates any provision of this act shall be guilty of a misdemeanor and upon
conviction there shall be fined not more than five hundred dollars ($500) or imprisoned not more
than one year or both.

Approved the 8th day of July A.C. 1970.
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IX. EYE SAFETY
NO. 116
HB 159 AN ACT

Providing for the use of eye protective devices by persons engaged in hazardous activities or ex-
posed to known dangers in schools, colleges and universities.

The General Assembly of the Commonwealth of Pennsylvania hereby enacts as follows:
Section 1.

Every teacher, student, visitor, spectator, and every other person in any shop or laboratory
in public or private schools, colleges and universities who is engaged in or is within the area of
known danger created by

(1) the use of hot liquids, solids or gases, or caustic or explosive materials, or

-
(2) the milling, sawing, turning, shaping, cutting, grinding or stamping of solid materials, or
(3) the tempering, heat treatment or kiln firing of metals and other materials, or

(4) gas orelectric welding, or

(5) the repairing or servicing of vehicles, shall wear industrial quality eye protective devices
at all times while engaged in such activities or exposed to such known dangers.

Section 2.

Schools, colleges and universities shall have the power to receive Federal, State and local
moneys and to expend the same to provide such devices and shall furnish such devices to all visitors
and spectators and all other persons required under the provisions of this act to wear them.

Section 3.

Enforcement of this act shall be in accordance with standards, rules and regulations pro-
mulgated by the State Board of Education.

Section 4.

For the purposes of this act, "industrial quality eye protective devices' | mean devices meet-
ing the standards of the American Standard Safety Code for Head, Eye and Respiratory Protection,
Z2.1-1959, promulgated by the American Standards Association, Incorporated.

Szction 5.

This act shall take effect immediately.




APPROVED--The 10th day of July, A. D. 1965.

WILLIAM W. SCRANTON

The foregoing is a true and correct copy of Act of the General Assembly No. 116,

1 " ", . .
means ' in original
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REGULATIONS GOVERNING THE USE AND CARE OF
PROTECTIVE EYE DEVICES IN THE SCHOOLS OF PENNSYLVANIA

ENFORCEMENT OF ACT 116 of 1965 .

An Act

To provide for the use of eye protective deviceg by persons engaged in hazardous activities
or exposed to known dangers in schools, colleges, and universities.

[I. To Whom And Where Does It Apply

To all pupils, teachers, visitors, spectators, and every other person upoa entering and/or
engaging in Vocational, Industrial Arts, Science, and all other areas where knov .. dangers exist,
such as shops or laboratories 1in public or private schools, colleges, and universities where the ac-
tivities enumerated in the Law are in progress, shall be required to wear industrial quality eye
protective devices.

Known dangers are the use of hot liquids, solids or gases, caustic or explosive materials, the
melting, sawing, turning, shaning, cutting, grinding or stamping of solid materials, the tempering,
heat treatment or kiln firing of metals and othes materials, gas or electric welding, or the repairing
or servicing of vehicies. Persons exposed to these dangers shall wear industrial quality eye pro-
tective devices suitable for the specific hazards at all times while engaged in such activities or
exposed to such known dangers.

Enforcement of this Act chall include custodial, service, food preparation, and other areas
of school operation where eye hazards cxist.

For the purpose of implementing this act, "industrial quality ¢ye protective devices' means

devices meeting the standards of the American Standard Safety Code for Head, Eye, and Respiratory
Protection, Z2.1 - 1959, promulgated by the American Standards Association, Incorporated

[II. Who Is Responsible

Local boards of school directors, boards of education, college boards of trustees, and govern-
ing bodies of private schools shall adopt such rules and regulations as may be necessary for the
provision, maintenance, and use of eye protective devices as reyuired to meet the provisions of the
law.

IV. For Nun-Compiiance

In cases of non-compliance the Superintendent of Public Instruction may take whatever action
is deemed necessary.
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X. SAFETY CONSIDERATIONS IN THE USE OF EQUIPMENT
PRODUCING IONIZING RADIATION ’

High-voltage equipment may produce various kinds of radiation, but only ionizinz %, pes of
radiation such as x-rays and electrons are considered here. X-rays are produced where electrons
or other charged particles bombard matter. This requires:

1. An electron source as cathode;

[39)

A target or anode which the electrons can strike;

3. A high potential difference between the anode and cathode, such that the clectrons
will attain sufficiently high velocity cither to radiate significantly on rapid deceleration
(Bremsstrahlung) or to displace inner-shell electrons in the target material, resulting
in emission of characteristic x-rays.

4. Low gas pressure between cathode and anode, i.c., a moderately good gas vacum.
A wide variety of high-voltage gaseous discharge ana electronic tubes satisfy these basic re-
quirements and hence produce x-rays. The quantity and energy of the :adiation produced will

depend on the construciion of the tube and its operating current and voltage. Wherever there is
a choice. the tube should be operated at its lowest current and us lowest vcliage.

A X-ray Devices

This category includes therapeutic, radiographic, fluoroscopic and dental x-ray machines,
x-ray diffraction apparatus, industrial x-ray generators and shoefitting fluoroscopes. None of
these devices shall be used unless operated by a person familiar with x-ray safety precautions
and with the operation of the specific machine. Never expose any part of the human body to

the Radiation Beam. Do not use x-rays on humans for demonstration purposes. Fluoroscopes
are particularly hazardous a1 shall not be used. !

Any electronic tube operating at a potential above 10 KeV should be considered as a possible
source of x-radiation even though it was not designed for that purpose. These include- .

1. Electron microscopes and their power supplies.

2. High power amplifying tubes, such as klystrons and magnetrons used for production
of microwave fields.

3. Radio transmitting tubes.
4, High voltage rectifier tubes, such as those used in power supplies.

5. Discharge tubes in which the gas pressure may be varied while studying electrical dis-
charges.

-~

1. National Council on Radiation Protection, Radistion Protection in Educational Institutions, 1973 7109 Woodmont Avenue,
Washington, DC 20014.



These devices are not considered dangerous when opyrating at voltages below 10 KeV since
the tube walls will attenuate the radiation.

Several types of equipment normally found in schools may be perfectly safe to use by them-
selves but not when used in conju.iction with another item. For example the induction coil, Tesla
cotls, Wimhurst static machines and small Van de Graaff generators are normally operated at atmos-
pheric pressure, and do not produce x-rays. However, if the voltage from: such a source is applied
across an evacuated Jischarge tube, the production of x-rays can become a significant hazard.

GENERAL RULES FOR THE USE OF THE EQUIPMENT
PRODUCING IONIZING RADIATION

1. Operate all high voltage tubes at their lowest possible current and voltage.

t2

Neve:, expose any part of the human body to an x-ray beam. Do not use x-rays on humans
for demonstration purposes. ’

3. Never use a fluoroscopic device.
4. Shield all electronic tubes which operate above 10 KeV to attenuate the x-rays produced.

5. Do not use induction coils, Tesla coils, Wimhurst machines or Van de Graaff generators in
conjunction with any discharge tube,

[}
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XI. SAFETY PRECAUTIONS IN THE USE OF RADIOISOTOPES

Sealed or unsealed sources of radioactive materials produce a specific type of hazard requiring

spueoial precautions. Properly used they present less hazard than the corrosive acids routinely used
in the laboratory. To insure safety in the laboratory while using radioactive materials, the following
rules should be adopted and rigidly enforced by the instructor. Students should be given a copy of
these rules, and should be thoroughly familiar with them before being allowed to work in the
radioisotope laboratory. Any person who breaks these rules should be seriously reprimanded.
A copy should be-posted in a prominent place within the laboratory.

ALL PRECAUTIONS PGSSIBLE MUST BE TAKEN TO PREVENT INHALATION, INGESTION
OR SKIN CONTACT WITH RADIOISOTOPES, AND TO MINIMIZE EXPOSURE TO IONIZING
RADIATION. THEREFORE, THE FOLLOWING RULES WILL BE IN EFFECT:

I

2.

There will be no eating, drinking or smoking in this laboratory.
Keep your hands away from your mouth, nostrils and eyes.

All wo.k with unsealed sources must be carried out in fiberglass worktrays. These trays will
be lined with paper having a non-absorbent base to retain spills and facilitate decontamination.

Laboratory coats must be worn at all times when working in this laboratory.
Rubber or plastic gloves will be worn at all times when handling unsealed solutions. These
gloves must be washed with detergent and water, monitored, and rewashed if contaminated,

before removal. The hands will then be washed and monitored.

Signs indicating radioactive materials and bearing the radiation symbol must be in prominent
display during any experiment with unsealed radioactive sources.

All radioactive contaminated materials must be plainly labeled.
Solid radioactive waste will be placed in the clearly marked "hot' waste can. No other type
of waste will be placed in this can, and no solid radioactive materials will be disposed of

elsewhere.

The instructor will be consulted before any liquid radiosotopes may be disposed of, to insure
proper disposal.

. There must be no pipetting by mouth. A propipetter will be used.

. All spills of radioactive material must be reported to the instructor immediately, and de-

contamination procedures initiated under his/her personal supervision.

-

All radioactive sources should be dried and sealed before counting to avoid contaminating
the equipment.

o
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If you should have any questions concerning the proper use or disposal of radioactive material,
please contact one of tie following:

John J. McDermott

Senior Program Adviser, Science
Bureau of Curriculum Services
Pennsylvania Department of Education
P. O. Box 911, 333 Market Street
Harrisburg, PA 17108

(717) 787-7320

Thomas M. Gerusky, Director

Bureau of Radiation Protection and Toxicology
Pennsylvania Department of Environmental Resources
Fifth Floor, Fulton Building

Harrisburg, PA 17126

(717) 787-2480

o
&y
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Gommsemat ot Py BASIC EBUCATION 197§
subject: Possible Carcinogens in the SATE issuto
High School Science Laboratory January 30, 1976
NUMBER GF SNEETS 1
To: Chief School Administrators SATT TXPIRES

Intermediate Unit Executive Directors Indefinite
School Board Secretaries Te1e MATERAL MAY SE PEPRODUCED
...2a Vocational Technical S

Sgiiool g
From:  Frank S. Manchester W '
Comissioner for Basic Eduddtion

Administrators: Please distribute this memo to your science teachers.

Several chemicals which have been found to cause cancers in animals
and/cr humans may be in use in high school or college laboratories within the
Commonwealth. Because some of these compounds have a long latency period,
they may prodd@ce carcinomas several years after exposure,

For this reason we recommend that studerts be prohibited from
. conducting experiments using the following polycyclic or polynuclear organic
compounds :

4-Nitrobiphenyl
alpha-Naphthylamine
beta-Naphthylamine

Methyl chloromethyl ether
3, 3' Dichlorobenzidine
Benzidine

4-Aminodiphenyl
Ethyleneimine
beta-Propiolactone
2-Acetylaminoflorene
4-Dimethylaminoazobenzene
N-Nitrosodimethylamine
Vinyl Chloride

bis (Chloromethyl)

Although exposure to these chemicals under normal classroom circumstances
would be minimal compared with the daily exposure in industry which might cause
cancer, the fact that these chemicals are proven carcinogens justifies
prohibiting their use in the secondary school 1abor9tory.

If you have any questions about the use or disposal of these chemicals,
please contact:

John J, McDermott John W. Knauber, Director
Senior Program Adviser, Science Bureau of Occupational Health
Pennsylvania Department of Education Pannsylvania Department of
Box 911 Environmental Resources
Harrisburg, PA 17126 Sixth Floor Fulton Building
(717) 787-7320 Harrisburg, PA 17126

(717) 787-6525
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Commonwealth of Pennsylvania
DEPARTMENT OF EDUCATION

November 5, 1976

SUBJECT: Alternative Naming of Carcinogens in
Possible Use in_ Pernsylvania Schools

TO: Chief School Administrators
Intermediate Unit Executive Directors
Area Vocational-Technical Schools
Diocesan Superintenuents
Administrators of Nonpublic Schools

Note: -~ Please distribute this announcement to your 8cience teachers.

FROM: Bertha P. Boyd M /W
Assistant Commissioner for Basic Educgfion

Basic Education Circular 12-76, issued January 30, 1976,
listed chemicals in possible use in high school or college laboratories
which have been found to cauce cancers in animals and/or humans. It was
strongly recommended that their use be prohibited in secondary school
laboratories.

-~

Because various systems of nomenclature are used in chemistry,
today, many of these cancer- causing chemicals have more than one name.
A list of alternate names for these compounds follows:

Carcinogens and Synonyms

Carcinogen Synonyms

Benzidine Benzidin
‘ 4,4'-Biphenyldiamine

C.I. Azoic Diazo Component 112
4,4' -Diaminobiphenyl
p-Diaminodiphenyl

. 4,4' -Diaminodiphenyl
4,4; -Diphenylenedjiamine
Fast Corinth Base

Bischlorowethyl Ether Bis-CME
BCME
¢ Chloromethyl Ether
sym-Dichloromethyl Ether

Beta~Proplolactone 2-Oxetancne
Betaprone
BPL
Hydracrylic Acid, beta, lLactone
3-Hydroxypropicnic Acid Lactone |

o :323 Propanolide
E l(j Beta-Propionolactone
! R\/ Beta-Proprolactone




Dichlorobenzidine

.

Beta-Naphthylamine

Acetyl-Aminofluorene

Aminodiphenyl

Alpha-Naphthylamine

3,3'-Dichlorobenzidine
4,4'-Diamino-3,3'-Dichlorobiphenyl
3,3"-Dichlorbenzidin
0,0'-Dichlorobenzidine
3,3'-Dichloro~4,4"'-Biphenyldiamine
3,3'-Dichlorobiphenyl-4,4*~Diamine
3,3'-Dichloro-4,4'-Diaminobiphenyl

1-Naphthylamine
l1-Aminonaftalen
1-Aminonaphathalene
Antioxidant-MB

C.I. Azoic Diazo Component 114
Fast Garnet B Base

Fast Garnet Base B
Alpha-Nafthylamin
Naphthalidam

Naphthalidine

2~-Naphthylamine
2-Aminonaftalen
C.1. 37270

Fast Scarlet Base B
2~-Naphthalenamine
Beta~Nafthylamin

AAF

2-AAF
2-Acetamidofluorene
2~Acetaminofluorene
N-Acetyl-2-Aminofluorene
2~Acetylaminofluorene
FAA

2~FFA
N-2-Fluorenylacetamide
N-Fluoren-2-ylacetamide

4-Biphenylamine
~Aminobiphenyl
4=-Aminobiphenyl
p~Aminodiphenyl
4~-Aminodiphenyl
Biphenylamine
1,1'-Biphenyl~4~Amine
p~-Biphenylamine
p~Phenylaniline
Xenylamin
Xenylamine
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Dimethyl-Aminoazobenzéene

Dimethyl-Aminoazobenzene

p-Dimethylaminoazobenzene
Benzeneazodimethylaniline
Brilllant Fast 0il Yellow
Brilliant Fast Spirit Yellow
Brilliant 0il Yellow

Butter Yellow

Cerasine Yellow GG

c.1. 11020
C.I. Solvent Yellow 2
DAB A

N,N-Dimethy-4-Aminoazobenzene
p-Bimethylaminoazobenzen
p-Dimethylaminoazobenzene
4-Dimethylaminoazobenzene
4-(N,N-Dimenthylamino)azobenzene
4~Dimethylaminoazobenzol
4-Dimethylaminophenylazobenzene
N,N-Dimethyl-p~Phenylaroaniline
Dimethyl Yellow

NMAB

Enial Yellow 2G

Fast 01l Yellow B

Fat Yellow

Fat Yellow A

Fat Yellow R

Fat Yellow Ad 00

Fat Yellow ES

Fat Yellow ES Extra

Fat Yellow extra conc

Grasal Brillian Yellow
Methyl Yellow

0il Yellow D

01l Yellcw G

011 Yellow 2G

011 Yellow 20

011 Yellow 2625
011 Yellow BB

011 Yellow FN

01l Yellow GG

01l Yellow CR

011 Yellow II

011 Yellow Pel
Oleal Yellow 2G
Orangol Yellow ADM
Orient 0il Yellow GG

Petrol Yellow WT -
Resinol Yellow GR

Silotras Yellow T2G

Somalia Yellow A

-~




Nitrobiphenyl

Nitro-Sodimethylamine

Methyl Chloromethyl Ether

Methylene (BIS)~Chloroaniline

Ethyleneimine

Vinyl Chloride

Stear Yellow JB
Sudan Yellow GG

Sudan Yellow GGA

Toyo 0il Yellow G
Waxoline Yellow ADS
Yellow G Soluble in Grease
Zlut Maselna

p-Nitrobiphenyl
4-Nitrobiphenyl
4-Nitrodiphenyl

N-Nitrosodimethylamine
N,N-Dimethylnitrosamine
Dimethylnitrosoamine
DMN

DMNA

Chlor .imethylether
Chloromethyl Methyl Ether
CMME

4,4'-Methylenebiso 2-chlorobenzenamine
Aniline, 4,4'-Methylenebiso-2-Chloro
3,3'-Dichloro-4,4'~Diaminodipheylmethane
4,4'-Methylene(Bis)~Chloroanilire
Methylene 4,4'-Bis(o~Chloroaniline)
p,p'~Methylenebis

- (alpha-Chloroaniline)
4,4'-Methylenebis (2-Chloroaniline)
4,4'-Methylenebis (o~Chloroaniline)
MOCA

Azocyclopropane
Aziridine
IH-Azirine, Dihydro
Dimethylenimine

El

Ethylenimine
Ethylimine

Chloroethene
Chloroethylene
Trovidur

Vinyl C. Monomer

<y
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1f you have any questions about the use or disposal of these
chemicals, please contact:

John J. McDermott

Senior Program Adviser, Science
Pennsylvania Department of Education
P.0. Box 911

Harrisburg, PA 17126

Telephone: 717/787/7320




I1 SOURCES OF RADIOISOTOPES, LICENSING

On June 14, 1946, an article appeared in Sclence announcing that reactor radioisotopes were
avallable from govemment agencies. On August 2, 1946 the initial shipment, a small amount
of Carbon-14, was sent to the Bamard Cancer Hospital in St. Louis, Missouri.

By 1959, the Atomic Energy Commission (presently the U.S. Energy Rescarch and Development
Admimstration) had issued licenses to 2,555 institutions for use in medical application, 16,000 to
individual companies, and 1,562 to research groups.

"Figures from Oak Ridge National Laboratory show a rise from
14,162 shipments of a total of 166,629 curies’in 1957, to 14,131
shipments of 228,714 curies in the next year, and 12,028 shipments
of a total of 222,708 curies in the current ycar ended November
30, 1959. The shipments do not include those of retail suppliers
which approximate 1,000,000 shipments per year."

On lanuary 11, 1956, the Commission made available to the general public small amounts
of radioactive matenals. Following are excerpts from. Rules of General Applicability to Licensing
of Byproduct Material, U.S. Nuclear Regulatory Commission Rules and Regulations, Title 10,
Chapter 1, Part 30, Aprl 30, 197S.

36.18 Exempt quantities.

(a) Except as provided in paragraphs (c) and (d) of this section,
any person is exempt from the requirements for a license set forth
in section 8! of the Act and from the regulations in Parts 30-34
of thiis chapter to the extent that such person receives, possesses,
uses, transfers, owns, or acquires byproduct material in individual
quantities cach of which does not exceed the applicable quantity
set forth in S830.71, Schedule B.

(b) Any person who possesses byproduct material received or
acquired prior to September 25, 1971, under the general license
then provided in S 31.4 of this chapter is exempt from the
requirements for a license set forth in section 81 of the Act and
from the regulations in Parts 30.34 of this chapter to the extent
that such person possesses, uses, transfers, or owns such byproduct
material.

(c) This section does not authorize t'«e production, packaging,
repackaging, or import of byproduct material for purposes of
commercial distribution...

(d) (Refers to restrictions on commercial distribution, import,
or transfer of byproduct materials.)

30.21 General licenses.

(a) A general license is hereby issued: (2) to transfer, receive,
acquire, own, possess, use, and import the quantities of byproduct
material listed in 30.71, provided that no person shall at any one
time possess or use, pursuant to the general licensing provisions of
this paragraph, more than a total of ten such scheduled quantities.

TA curie ts the number of rediocective disintegrations equsl to that undergone by one gram of redium, 1.8. 3.7 X 1010 disintogrations
sec. *

8Radioisotopes in Science snd industry, A Jpecisl Rport of the Atomic Energy Commission. Janusry, 1960, p. 2.
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30.31 Types of licenses.

Licenses for byproduct matenal are o two types: General and
specific Specific licenses are issued to named persons ugon
applications filed pursuant to the regulations in this part of Tart
32.36. General licenses are effective without the filing of applications
with the Commission or the issuance of licensing documents to
particular persons.

30.32 Application for specific licenses.
(a) Applications for specific licenses should be filed in duplicate
on Form NRC-313. "Application for Byproduct Material License.”

with the Director of Nuclear Material Safety and Safeguards, U.S.
Nuclear Regulatory Commission, Washington, D.C. 20555.

30.71 Scheduie B.

The following quantities of byoroduct material are generally
licensed pursuant to 30.21 (a) (2).

Byproduct Material Microcuries  Byproduct Material Microcurles
Antimony 122 (Sb 122) 400 Cobalt 58 (Co 58) 10
Antimony 124 (Sb 124) 10 Cobalt 60 (Co 60) 1
Antimony 175 (Sb 125) 10 Copper 64 (Cu 64) 100
Arsenic 73 (As 73) 100 Dysprosium 165 (Dy 165) 10
Arsenic 74 (As 74) 10 Dysprosium 166 (Dy 166) 100
Arsenic 76 (As 76) 10 Erbium 169 (Er 169) 100
Assenic 77 (As 77) 100 Erbium 171 (Er 171) 100
Barium {31 (Ba 131) 10 Europium 151 9.2h (Eu 152 9.2h) 100
**Barium-133 (Ba 133) 10 Europium 152 13 yr (Eu 152 13 yr) 1
Barium (140 (Ba 140) 10 Europium 154 (Eu 154) 1
Bismuth 210 (Bi 210) 1 Europium 155 (Eu 155) ~ 10
Bromine 82 (Br 82) 1G Fluorine 18 (F 18) 1,000
Cadmium 109 (Cd 109) 1G Gadolinium 153 (Gd 153) 10
Cadmium 115m (Cd 115m) 10 Gadoliniumm 159 (Gd 159) 100
Cadmium 115 (Cd 115) 100 Gallium 72 (Ga 72) 10
Calcium 45 (Ca 45) 10 Germanium 71 (Ge 71) 100
Calcium 47 (Ca 47) 10 Gold 198 (Au 198) 100
Carbon 14 (C 14) 100 Gold 199 (Au 199) 100
Cenium 141 (Ce 141) 100 Hafnium 181 (Hf 181) 10
Cerium 143 (Ce 143) 100 Holmium 166 (Ho 166) 100
Cerium 144 (Ce 144) | Hydrogen 3 (H 3) 1,000
Cesium 131 (Cs 131) 1,000 Indium 113m (In 113m) 100
Cesium 134m (Cs 134m) 100 Indium 114m (In 114m) 10
Cesium 134 (Cs 134) 1 Indium 115m (In 115m). 100
Cesium 135 (Cs 135) 10 Indium 115 (In 115) 10
Cesium 136 (Cs 136) 10 Iodine 125 (I 125) 1
Cesium 137 (Cs 137) 10 Iodine 126 (I 126) l
Chlorine 36 (Cl 36) 10 Iodine 129 (I 129) 0.1
Chlorine 38 (C1 38) 10 Iodine 131 (I 131) 1
Chromium 51 (Cr 51) 1,000 lodine 132 (I 132) 10
Cobalt §8m (Co 58m) 10 Iodine 133 (I 133) 1
. 23




Byproduct Material

fodinc 134 (I 134)

lodine 115 (1 135)
Irdium 192 (Ir 192)
Iridium 194 (Ir 194)

Iron 55 (Fe 55)

Iron 59 (Fe 59)

Krypton 85 (Kr 85)
Krypton 87 (Kr 87)
Lanthanum {40 (La 140)
Lutetium 177 (Lu 177)
Manganese 52 (Mn 52)
Manganese 54 (Mn 54)
Manganese 56 (Mn 56)
Mercury 197m (Hg 197m)
Mercury 197 (Hg 197)
Mercury 203 (Hg 203)
Molybdenum 99 (Mo 99)
Neodymium 147 (Nd 147)
Neodymium 149 (Nd 149)
Nickel 59 (Ni 59)

Nickel 03 (Ni 63)

Nickel 65 (Ni 65)
Niobium 93m (Nb 93m)
Niobium 95 (Nb 95)
Niobium 97 (Nb 97)
Osmium 185 (Os 185)
Osmium 191m (Os 191m)
Osmium 191 (Os 191)
Osmium 193 (Os 193)
Palladium 103 (Pd 103)
Palladium 109 (Pd 109)
Phosphorus 32 (P 32)
Platinum 191 (Pt 191)
Platinum 193m (Pt i93m)
Platinum 193 (Pt 193)
Platinum 197m (Pt 197m)
Platinum 197 (Pt 197)
Polonium 210 (Po 210)
Potassium 42 (K 42)
Prascodymium 142 (Pr 142)
Praseodymium 143 (Pr 143)
Promethium 147 (Pm 147)
Promethium 149 (Pm 149)
Rhenium 186 (Re 186)
Rhenium 188 (Re 1£3)
Rhodium 103m (Rh 103m)
Rhodium 105 (Rh 105)
Rubidium 86 (Rb 86)
Rubidium 87 (Rb 87)
Ruthenium 97 (Ru 97)
Ruthenium 103 (Ru 103)
Ruthenium 105 (Ru 105)
Ruthemium 164 (Ru 106)

Microcuries

10
10
10
100
100
10
100
10
10
100
10
10
10
100
100
10
100
100
100
100
10
100
10
10
10
10
100
100
100
100
100
10
100
100
100
100
100
0.1
10
100
100
10
10
100
100
100
100
10
10
100
10
10
1

Byproduct Material

Samarium 15t {Sm 151)
Samarium 153 (Sm 153)
Scandium 46 (Sc 46)
Scendium 47 (Sc 47)
Scandium 48 (Sc 48)
Selenium 75 (Se 75)
Silicon 32 (Si 31)

Silver 105 (Ag 105)

Silver 110m (Ag 110m)
Silver 111 (Ag 111)
Sodium 24 (No 24)
Strontium 85 (Sr 85)
Strontium 89 (Sr 89)
Strontium 90 (Sr 90)
Strontium 91 (Sr 91)
Strontium 92 (Sr 92)
Sulphur 35 (S 35)
Tantalum 182 (Ta 182)
Technetium 96 (Tc 96)
Technetium 97m (Tc¢c 97m)
Technetium 97 (Tc 97)
Technetium 99m (Tc 99m)
Technetium 99 (Tc 99)
Tellurium 125 (Tc 125m)
Tellurium 127m (Te 127m)
Tellurium 127 (Te 127)
Tellurium 129m (Te 129m)
Tellurium 129 (Te 129)
Tellurium 131m (Te 131m)
Tellurium 132 (Te 132)
Terbium 160 (Tb 160)
Thallium 200 (T1 200)
Thallium 201 (TI1 201)
Thallium 202 (T1 202)
Thallium 204 (T1 204)
Thulium 170 (Tm 170)
Thulium 171 (Tm 171)
Tin 113 (Sn 113)

Tin 125 (Sn 125)
Tungsten 181 (W 181)
Tungsten 185 (W 185)
Tungsten 187 (W 187)
Vanadium 48 (V 48)
Xenon 13Im (Xe 131m)
Xenon 133 (Xe 133)
Xenon 135 (Xe 135)
Ytterbium 175 (Yb 175)
Yttrium 90 (Y 90)
Yttrium 91 (Y 91)
Yttrium 92 (Y 92)
Yttrium 93 (Y 93)

Zinc 65 (Zn 65)

Zinc 69m (Zn 69m)

Microcurtes

10
100
10
100
10
i0
100
10
!
100
10
10
1
0.1
10
10
100
10
10
100
100 o
100
10
10
10
100
10
100
10
10
10
100
100
100
10
10
10
10
10
10
10
100
10




Bypmdubl Material Microcuries
Z..c 69 (Zn 69) 1,000
Zirconium 93 (Zr 93) 10
Zirconium 95 (Zr 95) 10
Zirconium 97 (Zr 97) - 10

Any byproduct material not
listed above other than alpha
emitting byproduct material

sotope Usual Chemical Hali-Life Beta Energy Gammas Energy
Form (MeV) (MeV)
lodine 131...... Nal....coorruenn 8.08 days ...... 0.608 et 0.364 ot.
Phosphorus 32...  NaHPOy4 14.3days....... 1,70l....... None
Calcium 45........ CaCly...eeee. 163 days........ 0.254........ None
Carbon 14......... Na,COj3....... 5,562 yrs....... 0.155........ None
Cesium 137....... CsCl..auneeeeee 30 yre............ 0.51et..... None
Barium 137 ...... BaClj.......... 2.6 min. ....... None......... 0.662
Chlorine 36....... KCi.oerrrrnnnn 308,000 yrs... 0.714......... None
Chromium S1.... CrCls.......... 27.8 days........ None.......... 0.32et
Cobalt 60.......... CoClgrvrvennn . 5.2Tym 0.306......... 1.17, 1.33
Indium 113m.... InClj.......... 100 min. ....... None .393
fron 59....ccecnee FeClj......... 45.1 days ....... 0.462et..... 0.191, 1098
1.289
Nickel 63......... NiClq......... 85 Yrs..oueunenen 0.067......... None
Ruthenium 106.  RuCl3........ 1.0.yrs........... 0.0392....... None
Rhodium 106.... RhCl3........ 30sec. ....o... 3.53et....... 0.513,241 et
Sodium 22.......  NaCl........ 2.6 YIS...on..n.. 0.588%....... 0.511,1.28
Strontium 89.... SrCla......... $3 days.......... 1.463......... None
Strontium 90....  SrClj 25 ym............ 0 Alineeeee None
Sulfur 35.......... H49S804....... 87.1 days....... 0.167......... None
Thallium 204 TINOs3....... 4.0yms....ene. 0.765......... None
Yttrium 90...... YCl3.......... 2.54 days....... 218t None
7inc 65............ ZnCipe....... 250 days........ 0.3258% ... 1.12 et
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PART
19

f

19.4 Purposs.

19.2 'ieorr-

19.3 Definitions.

19.4 interpretations.

19.8 Communications.

19.18 Posting of notices 1o workers.

19.32 Instruction 1S worksers.

19.13 Notifications and reports to individuals
19.14 Presence of represaniatives of Ncansees

« and workers during inspections.

19.18 %mulml« with workers dueing in-
ns.

lg.l g Requests by wourkers for inspections.

19.1

19,30  Viohtions.
19.3t plication for exemptions.
19.32 mination prohibited.

\

Auvrxomny: Seca £3, €3, 83, 103, 104, 161,
Pub. L. €3-703, 65 Stat. 990, 933, 035, 938,
S¥7, 548, sz amended (43 UB.0. 2073, 2003,
2111, 21385, 2134, 2301); Gac. 401, Fudb. L, 93~

m!atpoﬂloa not wansnted; informal re-r~ access Lo which fs controlled by the li-

NOTICES, INSTRUCTIONE, AND REPORTS TO WORKERS:

INSPECTIONS

(¢ *Worker” means an Individusl | sued pursuant {o Subpart B of Part 2 of
sngaged {n activities licensed by the Com-' ! this chapter, and any respouse from the
mission and controlled by a licenses, & licsnaece.
but does not include the licensee. (b) If posiing of & document specified!

(d) “License” means & license fssued! « in parsgraph (a) (1), (2) or (3) of this
under the regulations in Parts 20 through ‘- section is not practiceble, the licensee
38, 40, or 70 of this chapter, including 8 may post & notics which describes the
licenses to operate a production or utili-' { document and states where it may be
sation facllity pursuant to Part 80 of thiz | examined.
chapter. “Licensee” means the holder of

(¢) Porm NRC-3, “Notioe t0 Em-

such a lcense.
(e) “Restricted area” means any area | ployees”, shall be posted by each l-
censeo wherever individuais work in or
X frequent any portion of a restricted area.

5 Norz: Copiss of Porm NRC-$ may be od-
C talned by writing to the Director of the
U sppropriate US. Nuciear Ragulatory Com-
© mission Inspection and Enforcement Re-
glonal OfMcs Usted in Appendix “D”, Part 20
0f this chapter. or the Director, Ofice of In-
speotion and Enforcemaent, U.S. duclesr Rag-
ulatory Commission. Washington, D.C. 3C555.

E censee for purposes of orotection of in-
o dividuals from exposure to radiation and
u radioactive materials. "Restricted area”
§ shail not include any areas used as resi-
dential quarters, although a separate
room or rooms in a residential builiing
may be set apart as a réstricted are:..

$ 19.4 Interprewations.

438, 88 siat. 1354 (43 USC. 3801) Except as specitically authorized by the

. Commission {n writing. no interpretation
o’ the meaning of the regulations in this
part by any officer or employee of the
Commission other than a written in-
terpretation by the General Counsel will
be recognized to be binding upon the
__(_!anmiulon.

[ §:19.5 Communications.

Except where otherwise specified In
tals part, all communications and reports

—i 19.1 Purpose.

The requiations in this pert establish
requirements for notices, instructions,
and reports by licensess to individusis
participating in licensed activities, and
options avallable to such individuals in
oohnection with Comunizsion inspections
of Heensees to ascertain comriiance with
the provislona of the Atomic Energy Act s concerniiig the regulstions in this part

« Of 1954, a3 amended, Title IX of the En- =~
S rog.. £~ SH0UId be addressed to the Director, Of-
£ o7y Reorgenization Act of 1974, and reg- fice of Inspection and Enforcement, T 8.

® ulations, orders, £nd Jicenaes thereunder -

"™ {d) Documents, notices, or forms!
posted pursuant to this section ahall ap-'
pear In s sufficient number of places to
vermit individuals engaged in ticenzed
activities to observe them on the way to
or from any particular lcensed activity
location to which the document applies,
shall be conspicucus, and shall be re-
placed if defaced or altered.

(e) Commission documents posted
pursuant to paragraph (a){4) of this
saction shall be posted within 2 working
days after receipt of the documents from
the Commission; the licensee’s response,
if any, shall be posted within 2 working

=

o
>
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The regulations in this part apply to
ul! persons who receive, possass, usze, or
transfer material licensed by the Nuclear
Regulatory Commisaion pursuant to the
regulations In Parts 30 through 28, 40,
or 70 of this chapter, Including persons 4~
censed Lo operate a production or utili-

or &t 7920 Norfolk Avenue, Bethesda,
Maryland.

1 19.11 Posting of notlces to workers,
(a) Each lcensoe shall post current

copies of the following documents: (1)

zation facility pursusnt to Part 80 of -~ The regulations in this part and in Part

this chapler.

8193 Definttions.

As used in this part:

(®) “Act” means the Atomic Energy
Act of 1954, (88 Btat. 919) including any
amendments thereto;

() “Connnison” mears the United States
Nuclesr Regulatory Commission;

20 of this chapler; (2) the lcense, license

,¢- cenditions, or documents incorporated
u. into's licenss by reforence, and amend-

ments ticreto; (3) the operating proce-
dures applicable to licensed activities;
() any notice of violation involvinx
radiological working conditions, propeeed
fmposition of civil penalty, or order is-.

37

ot . u Muclear Regulatory Commission, Wesh- | days after dispaich by the licensee. Such
. m""m’ r working oondi g Ington, D.C. 20855. Communications. re- £ doim,,,,. shall remain posted for &
54 ports, and applications may be delivered § minimum of $ working days or until ac-

$19.2 Scope. in perfon at the Commission’s offices at & tlon correcting the violation hss been

1717 K Stieet, NW., Washington, D.C.; & completed, whichever i# later.
8 §19.12  Instructions to workers.

All individuals working in or frequent-
ing any portion of a restricted area zhall
be kept informed of the storage, trans-
fer, or use of radioactive materials ot of
radlation in such portions of the re-
stricted area; shall be Instructed in the
health protection problems sssociated
with, exposure to such radloactive mate-
rials or radiation, in precautions or pro-
cedures to minimize exposure, and in the
purposes and functions of protective de-
vices employed; shall be instructed in,
and {nstructed to ohserve, to the extent
within ths wocker's contsol, the spplica-

ble provialons of Commisaion regulations

Apnil 30, 1975




PART 19 ¢ NOTICES, INSTRUCTIONS. AND RFPORTS TO WORKERS; !

report shail be transmittod at & time
not later than the transmittal to the
Commission.

and %icensss for the protection of pore
sonnel {rom exposures (o radiation of

censes any condition which may lead to
cr cause & viglaticn of Commission regu-
lations and licenses or UNNECOssATy eX-
posure to radiation or to radioactive ma~
terial: shall be instructad in the sppro-
priale response to warnings made in the
¢rent of any unusual occurrence or male
function that may involve exposure to
radlation or radicactive material; and
shall be advised as to the radiation ex-
posure reports which workers may re-
quest pursuant to § 19.13, The ertent of
these instructions shall be commensur-
ate with potential radiological health
proteciion problemg in the restricted
ares

§ 15.13 Notifications and reports %o in-
dividuals,

(2) Radiation exposure data for an
individual, and the results of any meas-
urements, analyses, and calculations of
radiosctive material deposited or re-
tained in the body of an individual, shall
be reported to the individual as speciiied
in this section. The information reported
shall includs data and results obtained
pursuant to Commission regulations, or-
ders or license conditions, as shown In
records maintained by the licensee pur-
suant to Commission regulations. Each
notification and report shsll: be in writ-
ing; include appropriate identifying data &
such as the name of the licensee, the
name of the Indlividual, the individual's
social security number; include the indi- «
8 vidual's exposure information; and con- ]

‘ain the following statement:

FR 22217

This report is furmished 10 YOu under the provi-

ns of the Nuclear Rtguhmry Commission regu.
iation 10 CFR Part 19. You should preserve this
report {or further reference,

(b) At the request of any worker, each
hcensee shall advise such worker annu-
ally of the worker's exposure to radiaticn
or radioactive ma'erial as shown in rec-
ords maintained by the licenses pursu-
ant to § 20.40: (a) and (c).

(c) At the request of & worker former-
ly engaged in licensed activities con-
trolied by the licensee, each licensee shall
furnish to the worker a report of the
worker's exposure to radiation or radio-
active material. Such report shall be fur-
nished within 30 days from the time the
request is made, or withun 30 days after
the exposure of the individual has been
determined by the licensee, whichever is
lster, shall cover, within the period of
time specified In the request, each ealen-
dar quarter in which the worker's ac-
tivities involved cxposure to radiation
from radlioactive materials licensed by
the Commission: and shall includa the
dates and locations of Heensed activities
in which the worksr perticipsated during
this period.

(d) When.a licensee is required pur-
suant to § 20.405 or § 20.408 of this chap-
ter to report to the Commission any ex-
posure of an individusl to radiation or
radiosctive material the licensee shall
also provide the individual a report on

exposure data {ncluded therein. Such

Q
ERIC
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19,14 Presencs of represenistives of
' licsnsees and workers during inspec-

{a) Each licensee shall vford to the
Commissions at all ressonable times op-
portunity to inspect materials, activitios,
Iacilities, premises, and records pursu-
ant to the regulations in this chapter.

@) During an inspection, Commission
inspectors may consuit privately with
workers as specified In § 19.15. The Ii-
oenses or licensee’s representative may
socompany Commission inspectors dur-
ing other phases of an inapection.

(¢) If, st the time of inspection, an
individual has been authorized by the
workers to represent them during Com-
misdon inspections, the licensee shall
notify the inspectors of such authoriza~
tton and shall give the workers’ repre-
sentative an opportunity to accompany
the inspeotors during the inspection of
physieal working conditions.

(d) Each workers’ representative ghail
be routinely engaged in licensed activi-
ties under control of the licensee and
ahall have received fnstructions as spec-
ffled in § 19.12.

(e) Different representatives of -
censees and workers may accompany the
inspectors during different phases of an
inspection if there is no resulting inter-
ference with the conduct of the inspec-
tion. However. only one workers’ repre-
sentative at a time may accompany the
inspectors.

(1) With the approval of the licensee
and the workers' representative an in-
dividual who iz not routinely engsged
in licensed sctivities under control of
the license, for example. a consultant
to the licenses or to the workers’ repre-
sentative, ghall be afforded the oppor-
tunity to accompany Commtsstion inspec-
tors during the inspection oi physical
working conditions.

(g) Notwithstanding the other provi-
sions of this section, Cormunission inspec-
tors are authorized to refuse lo permit
sccompaniment by any individual who
deliberately interferes with a fair and
orderly {nspection. With regard to areas
containing information classified by an
sgency of the US. Government in the
interest of national security, an individ-
ual who sccomnpanies an inspector may
have access to such information only if
authorized to do s0. With regard to any
aea containing proprietary information,
the workers’ representative for that area
shall be an individual previously suthor-
ized by the Jicensee to enter that ares.

§ 19.15 Conmltation with workers dur.
ing inspections,

(a) Commission inspectors may con-
sult privately with workers concerning
mattiers of occupational radiation protec-
tion and other matters rclated to ap-
plicadble provisions of Commission regu-
lations and licenses Lo the extent the in-
spectors decm necessary for the conduot
of an effective and thorough Inspection.

(b) During the course of an inxpection
any worker may bring privstely to the

38 FR 22217

attention of the inspectors, either orally
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or in writing, any past or present condl-
tion which he has reason to bollsve may
have contributed to or caused any vio-
lation of the act, the regulations in this
chapter, or license condition, or m-
necessary exposure ol an individual io
radiation-from. radicactive me-
terial under the licensee’s control. Any

such netioe in writing shall comply with
tho requirem. 1ts of § 19.18(s),

(¢) Tha provisions of paragraph (b)
of this section shall not be tnterpreted as
authorisation to disregard instructions
pussuant to § 19.12.

$19.16 Requests by woekers for ins
toms. e

() Any worker or representative of
workers who believes that a violation of
the Act, the regulstions in this chapter,
or license conditions exists or has oc-
curred in license sctivities with regard to
radiological working conditions in which
the worker i3 engagsd, may request an
inspection by giving notice of the alleged
violation t0 the Director of In lon and Ea-
forceméat, 10 the Director of the appro- A
priate Commizsion Regional Office, of to
Commission inspectors. Any such notice
shall be in writing, shell set forth the
specific greunds for the notice, and shall
be signed by the worker or represents-
tive of workers. A copy shall be provided
the licensee by the Dirsctor of Inspection aad
Enforcement, Regional Office Director,
or the inspector no later than at the time
of inspection except that, upon the re-
quest of the worker giving such notice,
his name and the name of individuals
referrod to therein shell not appear In
such copy or on any record published,
released, or made available by the Com-
mission. excepl for good cause shown.

(b) If, upon receipt of such notice, the
Director of Inspection and Enforcement or Re-
gonal Office Director detesnunes that
the complaint meets the requirements zzt
forth in paragriaph (a) of this section.
and that there are reasonable grounds to
believe that the alleged violation exists
or has occurred, he ghall cause an in-
apection to be made as soon as practica-
ble, to determine if such alleged violation
exists or has occurred. Inspections pur-
suant to this section need not be lmited
to matters referred to in the complaint.

(c) No licensee shall discharge or in
any manner discriminate against any
worker beczuse such worker has filed any
complaint or instituted or caused to be
imstituted any proceeding under the
regulations in this chapter or has testi~
fied or is about to testify in any such pro-
ceeding or because of the exercise by
such woiker on behglf of himself or
others of any option afforded by this
part.

£ 19.17 [Inspections not warranted} in.
formal review.

{2} 1f the Director of Inspcction and Enforce-
ment of of the appropriate Regional
OfMco detertaines. with respect to a com-
plaint under § 19.16, that an inspection
is not warranted becnruse there are no
reasonahle grounds Lo bellove that & vio-
Iation éxists or has occurred. he shall no-
tify the complainant In wnting of auch
determination. The complainant may
obtain review of such determination by
submitiing & written statement of posi-
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PART 19 @ NOTICES, INSTRUCTIONS. AND REPORTS TO WORKERS:; INSPECTIONS

tioa wilh the Executive Directos for Ocntlon. discrimination under program

0.S. Nucleas Regulatory Commission, Washing- mwwmmu&z
ton, D.C. 20555, who will peovide the icensss | Commission. This provision will be en-
with & copy of such atatement by certi- X foroed threugh agency provisions and
fled mail, excluding, at the request of the EMWW%MMW
m&m°“%W° & wih respect to racial and cther discrbm-

. The subml oppos- & iagtion under Righ

ing written statement of position with § $3e V1 of the Civi) ‘f

the Exccutive Director for Opesstions who will how

the complainant with 8 copy of such :‘,':‘o, W""&,‘:’ :"‘,W e o
statement hy certificd mail. Upon the request | ohie 10 o discriminates.
of the complunast, the Executive Director for g

Opeaations ot his designee mey

tdentity of the complatnant will be made
only following receipt of written author-
tzation from the complainant. After ccn-
sidering all written and oral views pre-
seated, the Exccutive Directos for Operstions
shalt affirm, modify, o5 reverse the determina-
non of the Duector of Inspection snd Enforce-
ment or of the apprupriste Regional
Office and fumish the complsinant and
the licensee a written notification of his
decision and the reason therefor.

(b) If the Directos of inspection and Enforce-
ment or of the appropnate Regions!
Office determines that an inspection is
not warranted becsuse the requirements
of § 19.16(a) have not deen met, he ghall
notlfy the.complainant tn writing of
such determination. 8uch determination
shall be without prejudice to the filing of
& new complaint meeting the require-
ments of § 19.16(a).

38 FR 22217
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(51930 Violations.

E An injunction or other couri order may
© bc obtained prohibiting any violation of
E any provision of the Act or Title II of
o the Energy Reorganization Act of 1974,
¥ or any regulation or order issued there-
Lunder.

— A court
order may be obtained for the payment
of 2 civil penalty imposed pursuant to
section 234 of the Act for violation of sec-
ton 53, 57. 62. 63, 81, 82, 101, 103, 104,
107, or 109 of the Act or any rule, regula-
tlon, or order issuxd thereunder, or any
term. condition or limitation of any M-
cense Issued thereunder, or for any vio-
1ation for which a license may be revoked
under section 186 of tha Act. Any person
who willfully violates any provision of
the Act or any regulation or order issued
thereunder may be guilty of a crime and,
upon conviction. may be punished by fine
or imprisonment cr both, as provided by
law.
§ 19.31 Application for exemptions.
The Commission may. upor applica-
tion by any licensee or upon its own in-
itiatlve, grant such exemptions from the
requirements of the regulations in this
part as it delennines are authorlzed by
law and will not result in undue hazard
to life or property.

(5 19,32 Di~crimination prohibited.

No person shall on the ground of sex
be éxcluded from participation in. be de-
nicd the benefits of, or be subjected 0

38 FR 22217 =
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PART
20

STANDARDS FOR PROTECTION AGAINST RADIATION

EXCEPTIONS AND ADDITIONAL REQUIRE-
MENTS

GENERAL PRUVISIONS

Sec.

2013 Purpuse.

20.2 Scorpt.

20.3 Definitions.

20.4 Units of tadistion dose.

20.% Units of radivactivity.

20.¢ Interpretstions.

30.7 Cuommunicstions.

PERMISSIBLE DOSES, LEVELS, AND

CONCENTRATIONS

20.101 Expusure of Individuals to radls-
tion tn resincled arens.

20.102 Determination of sccumulsied
Jduse.

20303 Exposure of individusls 10 concen.
trations of radloactive msterial in
taxiricted 3rvus.

20.504 Expisure of minors.

20305  Permlasinie lewels of radiation in
untestricted aress.

20,306  Radixctivity In effinants to anre-
stncted sress.

26307  Mcdical diagnosls and Iherspy.

20.108 Oxders requiting furnishing of bho-

RUI2Y services.
PRECAUTIONARY PROCEDURES

20.20!  Surveys.

20.202 Perwnnel monitoring.

20.203 Cautis signs. Sabels, signals, and
conleols,

20.204 Same: excephons.

20.208 Procedures for picking up, recely-
ing. and vpening packeges.

20.206 Instruction of persoanel.

20.207 Stotsge and control of licensed

materists in unrestricied aress.

WASTE DISPOSAL

20.301 Ceeneral requicament.

20.302 Mrthngd for obliining spproval of
prupused dispoist procedures.

20.303 Disposal by relense into senitscy
sewersge syslems.

20.308 Disposal by burisl in soR.

20.308 Trestment or dispuss] by Inciners.

tion.

RECORDS, REPORTS. AND NOTIFICATION

20.401  Rucords of lutv;{v‘l. rsdiation mon-
ftoring, snd pusal.

20.402 Reports ot thatt ar kiss of Ecensed
mateeial.

20.303 NMotfications of incldents.

20.404 Rtmvcd}

0.408 purts of nverexposures snd ex-

20.406 l’vuf‘""«” .
20.407 winnel eapusure und manitosing
reporia,

20.408 Reputiz 0l persanucl expisure on
fermenstion of cmphiymeat of
work.

70,409 Naotificstions end repuris 1o indl-
viduais.

20.501
20.502

ENFORCEMENT
20.60!  Vialkstions

Appendix A-[Reserved]

Appendix B-Concentrations in air and water
abowe natursl dsckground.

Appendlx C.

Appendix D-United States Nuclear Reguls-
tory Commission Inspection and En-
forcement Reglonal Offices.

AUTHORITY: The provisions of this Part 20
fsaued under secs. $3, 63, 65, 8I, 103, 104, 161,
68 Sta1.930,933, 938, 936.937, 948,23
smended: 42 U.S.C. 2073, 2093, 2095, 2111,
2133, 2134, 2201, tFor the pur of sec.
223, 68 st. 938, »s amended; 42 U.S.C.
2273, § §20.401-20.409, {ssved under sec.

161 0.. 68 Sta1. 950, 33 amended: €2 U.S.C.
2208 {p). Secs. 202. 206. Pud. L. 93-438. 88
Stat. 1244, 1246 (42 U.S.C. 58471, $846)

F 20.1 Yurposc.

(a) The regulations In this part estab-
~ lish standards for protection sgainst ra-
S distion hazards srising out of activities
& under licenses fssued by the Nuclear Reg-
“ ulatory Commission and are issued pur-

susnt to the Atomic Energy Act of 1854,
as amended, and the Energy Reorganiza-
tion Act of 1974.

{(d) Ths use of radioactive material or
other sources of radiation not licensed
by the Commiasion is not subject to the
regulations in this part. However, it is
the purpose of the regulations in this
part to control the possession, uss, and

5 transfer of licensed moterial by any U-
< censes n such & manner that exposurs
u. o such material and t¢ radistion from

AppHcations for exemptions.
Additions] requirsments.

1 Juch material, whe: added to exposures

to unlicensed radioactive material and
to other unlicensed sources of radiation
in the e35ion of the licensee. and w0
radiation therefrom. does not exceed the
standards of radiation protection pre-
scribed in the -2gulations in this part.

{c) In accordance with recommenda-

cosuivs levels wnd concentrations. o, JONS of the Federal Radiation Counctl,

approved by the Preasident, pevsons en-
gaged in actvities under licenses tsued
o DY the Nuclear Regulatory Commission
u pursuant to the Atomic Lnergy Aet of
1064. s smended. and the Energy Re-
organization Act of 1974 should, in ad-
ditdon to complylng with e require-

« The regulations in this part apply to
Eall persons who receive. possess, use, o7

transfer material licensed pursuant to
X the reguletions In Parts 30 through 35,

e 40. or 70 of this chapter. inclné:ng per-

(8) Asused {n this part:

(1) “Act” means the Atomic Energy
Act of 1634 (€3 Stat. 510) including any
amendments thereto;

(2) “Alrborne radioactive material”
means any radfosactive material dispersed
in the air in the form of dusts, fumes.
miats, Yapors, or gases;

(3) *Byproduct material” means any
radioactive material (except speclal nu-
clear matsrial) Yielded in or made ra-
dicastive by exposurs to the radiation
tneident to the process of producing
Lt_nﬂmnc spoecial huciear material;

™ (4) “Cafandar quarter” means not loss
than 12 consecutive weeks nor more {han
14 oonsecutive weets. The fArst calendar
~ quarier of each year shall begin in Janu-

ary and subsequent calendar guariers
< anall be sich that no day s included in
« more than one calendar quaiter or

quarier. No licensos shall change
method observed by him of determining
calondar quarters except at the beginniag
of a calendar year.

(5) “Commission™ means the Nuclcar Regw-
tstory Commismon or 513 duly suthorized
scpresestatlves;

Decamber 26, 1875 .
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” 0 [
(8) “Government agency m“’gwemht one-twentieth of one percent

executive depertment, commisslon, IDde-& (0 0ari) or more of 8. uranium, b. tho-
pendent estadlishment, eorponﬂan,‘ Num“or c. any cumbination therect,
whally or partly owned by the Unitedy syurce material does not inelude special
Stater of America which is an mm.pnuclen material.

mentality of the United States, or any '

board. buresu. divizion, service, office, “ . -
officer. authority, administration, or| _(18) “SBpecial nuclear msterial™ means
other establishment in the exscutive| 1) plutonium, uranium 233, uranhm
branch of the Government; !-ldud in the isotope 233 or In mb‘:;

(7' ~Individual” means any "“‘”"‘Eg’;‘ 235, and O:u other mmnex ]
being: Coramission, pursusnt . provi-

\8) “Licensed material” means source slotis of section 1 of the act, d’m
material, special nuclear material, or by-g” be special nuclear material, b
product materisl received, - possessed, B0t include source material; °§ “’z
used, or transferred under a general or m&;ﬂd ot doawdntmmdcl u;c‘:u’neo
specific license Issued by the C-mmission| the foregoing
pursuant to the regulations in this material;
chapter; . “

(9) "license” means a license Muedg r::'" 'Un'mdunm oomt;:ol;'hd.g
under the regulations in Part 30, 40, or® th W&ccm for purpoess of protection of
70 of this chapter. “Licensee” meansu hu:lvlduals from exposure to radiation
the holder of such license: Lot and radioactive matesials, and sny area

110) “Occupational dose™ includes ex- 8 H

posure of an individusl to radiation (1) LLused for residential quarters.

in 2 restricted area; or (i) in the coursel” =
of employment 1n which the individual'st> (18) “Administration® means the En-§8
duties invol~e exposure to radiation:cw ergy Research and Development Admin-
provided. that "occupational dose” shall& istration or its duly authorized repre-u

not be deemed o tnclude any expowre‘é sentatives. e

[ (1) "Person” means (1) any indi-

| _aecncy of the foregoing.

[~ (12) “Radution” means any or all of

of an individual to radiation for the pur-*_

pose of medical diagnosls or
therapy of such individual.

vidual, corporation, partnership, firm,
assoclation, trust, estate, public or pri-
vate nstitution, group. Government
sgency other than the Commission or the
Administration (except that the Admin-
1stration shall oe considered & person
within the mesning of the regulstions in
this part to the extent that its facilities
and activities are subject to the licensing
and related regulatory authority of the
Commission pursuant to section 202 of
the. Energy Reorganization Act of 1974
(88 Stat 1244)). any State. any foreign
government or nation or any political
subdiviston of any such government or
nation, or other entity. and (i) any
legnl successor. representative, agent, or

the following: alpha rays. beta rays.u

gamma rays, X-rays, neutrons, high-un

speed electrons, high-speed protons, and
other atomic particies: byt not sound
or radlo waves, or visible, infrared, or
ultraviolet light;

(13) “Radioactive material”™ includes
any such material whether or not cubjece
to Hcensing control by the Commission:

(14} “Testricted area™ means any
area access to which is controlled by the

R 10914

(b) Definitions of certain other words
and phrases as used in this part are set
forth in other sections, including:

(1) “Airborne radiosctivity srea” ds-
fined in § 20.203; )

(2) “Radiation ares” and “high radi-
ation area” dafined in § 20.302;

(3) “Personnel monitoring equipment”
Gefined In § 20.202;

(4) “Burvey” defined in § 20.201;

(5) Unitsof measurement of dose (rad,
rem) defined in § 20.4;

(8) Units of meazurement of radio-
activity defined in §20.5.

8 20.4 Uniu of radistion dose.

(a) *“Dose.” as used in this part, is the
quantity of radiation sbsorbed, per unit
of mass, by the body ar by any portion of
the body. When ths regulations in this
part spocify & dose during a period of
time, the dose means the tolal quantity
of radiation absorbed, per unit of mass,
by the body or by any portion of the

body during such period of ttme. Beveral b~
& different units of dose are in current use.  20.5  Unite of radioactivity.

Definitions of units as used in this part
are a¢t forth in paragraphs (b) and (o)

of this section.
(b) The rad, as used In this part, isa «

measure of the dose of any lonizing radl- ©

ation to body tissues In terms of the &
energy shsorbed per unit mass of ths &
tizsus. Onend!sthcdmeorre:pond-g
ing to the abeorption of 100 ergs per gram

ulations in this part, any of the follow-
ing s considered to be equivalent to a
T Grecar L w0 X o e
0so of 1 r due to X— or

radiation:

2) A dose of 1 rad due to X—, gamma,
or beta radiation;

(3) A dose af 0.1 rad due to neutrons

prolons

there exists sufiicient information to esti-

trons per scaare centimster equivalent
to ons rem may be estimated from the
following table:

Nzvraox Fror Doss BQuivarxers

Numbdee of Avrags
BArens DeC fax to

. square een- | Geltver X8

Nestron energy (Wev) timmater miliren ta
osqul 40 bours

wadioll] (mectreas/

R (2~ | em? Dor 2ee)
rent/en) b

-
THOXWP »
20X s ™
0100 »
120X , =
QX1 »
28X 13
2100 »
MWX108 7]
X108 b4
X100 b3}
14X 100 »

{d) Por determining exposures to X or
gamms rays up to 3 Mev. the doss limits
specified in $§ 20.101 to 20.104, inclusive,
may be aasumed $0 be equivalent to the
*air dose”. For the purpose of this part
““air doss” means that the doss is mesas-
ured by a properly calibrsted appropriate
ins{rument in alr at or near the body sur-
face in the region of highest dosage rate.

(a) Radioectivity is commonly, and
for purposes of the regulations in this
part zhall be, messured in terms of dis-
integrations per unit time or fn cusies.
One curie=3.7x10* disintesrations per
second (dpe) =2.3x10* disintegrations
per minute (¢pm). Commonly used sub-
muitiples of the curie are the millicuris
and the microcurle:

& lcensee for purposes of prolection of | of tigus (One millirad (mrad)=0.001 (1) One millicuris (6CY) *=0.001 curie
§ individuals from exposure to radiationr nd) (C1) '=3.7x10° dps.
< nd ndioactive materials. “Restricted (c) The rem, as used in this part, 18|  (3) Ons microcurle (xCi) '=0.030001
& area” shall not include any aress used | o measurs of the dose of any lonlzing | curie=3.7x10* dps.
w 88 residential quarters, although & sepa- radiation to body tissue tn terms of its
fr rate room oF rooms In a residential | estimated biological effect relative to a
buslding may Le set apart as & restricted doeo of one roentgen (r) of X-rays. (One
cres; milliremn (mrem) «=0.001 rem.) Therela-
ton of the rem o other doze units de- —pwror
(157 Source material” means (D pends upon the hiological effect under rever posxible, the appropriste unit
; - aho bo wri - " -
?.L‘.f’i‘:’f."n?;? lt: fé‘;mph?.f.c:?iri%?:fﬂ:: consideration and upon the conditions of cuﬂ‘fa) ~or &nmom "mfl‘ﬁé'ls. n:‘b'tg:
form: or ) ores which contain by frradiation. Por the purposs cf the reg-  viations abculd noc be used.
l: \I)C November 14, 1975 20-2
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3> () (Deleted 40 FR 50704}
() {Deleted 39 FR 23950}

P 20.6 Interpretations.
Except ss specifically authorized by
£ the Commission in writing. 0o interpreta
< tion of the meaning of the regulations in
« this part by any officer or employee of
& the Commission other than a written in-
E terpretation by the General Counsel will
be recognized to be bhinding upon the
Commiasion.

$20.7 Communications.

Except where otherwise specified in ¢
this part, all communications and re-g;
ports concerning the regulations in this =

E part should be addressed to the Execu- £
tive Director for Operations, U.8. Nu-

£ clexr Regulatory Commission, Washing- &

< ton, D.C. 20555. Communicaiions. re-
ports, and epplice’ions may be delivered

in person at the Commission's offices at

1717 H Street ¥'W., Washington, D.C.; or

:.tx;mc Norfolk Avenue, Bethesds, Mary-
d.

»» Fmupsoa Dotas, Lavies, awe
CONCEXTIATIONS
§ 20.101 Exposure of individuals 10 ra-
distion in restricted aveas.

(a) Except as provided in paragraph
tb) of this section, no licensee shall
, use, or trans{er licensed mate-
rial In such a Manner as to CAUNS ALY
individual In a restricted sres to receive
in any geriod of one calendar quarter
from tadioactive mmaterial and other
sources of radiation In the licensee’s pos-
« sesslon & dose In excess of the Hlmits
& gpecified in the following table:

ﬂ Rems per ouiondar querter

1. Whole body: head and trunk; active
blood-forming cegans; lens of

oyes; OF ODRAS oo 1%
9. Hsads end forearms; fest and

ANKING. ..cncacccncccccocverennen 18%
3. 2kin of Whols DOdYeeeccacaccane- %

(b) A licensee may permit an indi-
vidual In a restricted area to receive s
dose to the whole body greater than that
permitted under paragraph (a) of this

Lt

S T durntion of lo onllestion snd the duration
of messuremsot sa0uld he suficienlly shart compered
10 (D lime Detwern coliection A0 Msesursenent. &3 not
0 kove o statistioally significant ellest npew the resulta.

*® Aminded 36 FR 1466.

section, provided:

(1) During any calendar Quarter the
dose ‘o the whols body frora radioactive
mateni ¥ and other sources of radiation
in the ‘.censee's possession shall not ex-
oeed S rems; and

(2) The dose to the whole body, when
added to the accumulated occupational
doss to the whole body, shall not excesd
$ (N-18) rems where "N" equals the in-
dividuel's age.in years at his last birth.
day; and .

(3) The licensee has detarmined the
individual's accumulated occupational
dose to the whole body on Form NRCH, or
on a clear and logiblo record contain:
ing all the information required in that
form: and has otherwise complied with
the recuirements of § 20.103. As used in
paragraph (b), "Dose to the whole bhody"*
sha'l be deemed to include any dose to
the whole body, gonads. active biood.
forming organs, head and trunk, or lens
of eye.

§ 20,302 Determination of accumulated
dose -

vt 4
(a) This section contains require-
ments which must be satisfied by
lcensees who propose, pursuant to para-
graph (b) of §20.101, to permit individ-
uals, in a restricted ares to receive ex-
posure to radiation In excess of the limits
specified In paragraph (a) of § 20 101,
(b) Before permitting any individual

in a restricted arex to receive exposure
to radiation in excesa of the limits spec-
ified In paragraph (a) of §20.:0}, each3
licensee shmii: 3

{1} Obtain s certificcte on Form NRC4, or
on a cless snl lagible secord fr
contajning all the information reguired
in that form, signed by the individual
shawing each deriod of time after the
individus] attained the age of 18 in which
the individual recelved an occupational
dose of radiation; and

(2) Calculateon Form NRC-4 in sccord-
ancs with the insructions ppeur-
ing therein, or on & clear and legible
record contalning all the infocmation
required In that form, the previously ac-
cumulated occupational dose received by
the Individual and the additional dose
allowed for that individual under
$20.101(b). L

(c)(1) in the prepanstion of Form NRC4,
or s clear sad legible record con-
taining all the information required jn
that form. the licensee shall make s rea-
sonable effort to obtain reports of the
{ndividual's previously accumulated oc-
cupational dose. Yor each period for
which the licensee obtains such reports.
the licensee shall use the dose shown in
the report in, preparing the form. In
any case where a licensee.is unable to
obtain reports of the individual's occu-
pational dose for a previous complete
calendar quarter, it shall be assumed
that the individual has recelved the oc-
cupational dose specified in whichever
of the following columns apply:

Colums ) Columa 3
Assamad Awamed
Part thody o rems o | 1 rerns lor
ealondar colonder
quariers quacters
prioe to | beginning on
Jsu. 3, 1081 or afler
Jan 1, 1981
Whele bed Y
frer g O e ™ 1
2‘" head 084 trunk,
oeyy.

(2) The licenseo shall retain and preserve

records wsed in preparing Form NRC4,

If calculation of the individual’s ac-
oumulated occupations! dose for all
periods prior to January 1, 1961 yields
a result higher than the applicable ac-
cumulated dose value for the individual
as of that date. as specified in paragraph
(b) of § 20.101, the excess may be disre-
garded,

$ 20.10% FExposute of individuals to
concentrations of radioactive ma-
terial In restricted areas.

(a) No licensee shall possess. use or
transfer licensed material in such a man-
ner as to cause any individual in a
restricted area to be exposed to airborne
radioactive material possessed the

‘licensee in an average concentration in

excess of the limits specified in Appendix
B, Table 1, of this part. “Expose” as
used in this section means that the in-
dividual {s present in an airborme con-
centration. No allowance shall be made
for the use of protective clothing or
equipment., or particle size. except as
authorized by the Commission pursuant
to paragraph (cj of this section

(b) ‘The limits glven In Appendix B,
Teble I, of this part are based upon
exposure to the concentrations specified
for forty hours in any period of seven
consecutive days. In any such period
where the number of hours of exposure
i{s less than forty, the limits specificd
in the table may be Increased propor-
tionately. In any such period where
the number of hours of exposure s
greater than forty. the limits specified
In the table shell be decreased
proportionately.

(e) (1) Except as authorized by the
Commission pursuant to this paragraph.
no sllowance shall be made for particle
size or the use of protective clothing
or equipment in determining whether an
individual is exposed to an airborne con-
ccatration In excess of the limits speci-
fied in Appendix B, Table I

(2) The Commission may authorize a
licensee to expose an Individual In & re-
stricted area to airborne concentrations
in excess of the limits specified In Ap-
pendix B. Table I. upon recelpt of an
appiization demonstrating that the con-
centration is composed in whole or In
part of particles of such size that such
particles are not respirable; and that
the individual will not inhale the con-
centrations in excess of the limita estab-
lished in Appendix B. Tabie I. Each
upplication under this subparagraph
shall Inciude an analysis of particle ¢izes
in the concentrations; and a description

NOTE: Amendments mads by 40 FR 50704 becoms sffective 1/28/76.

'
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of the methods used in determining the
particle sizes.

(3) ‘I'ne Commission may authorize
a It see to expose un individual in &
re?' Ned arca to airborne concentra-
44 N\ excess of the himits specified in
Appundix B, Table I, upon receipt of
an applhcation demonstrating that the
individual will wear appropriate pro- 32
tective equipment and that the individual &
wil} not inhale, ingest or absorb quanti- o
tics of radioective material in excess of uw
those which might otherwise be permit-
v.Jd under this part for employees in
restricted areas during a 40-hour week
Each application under this subpars-
graph shall contain the following
mformation:

1) A descripsion of the protective
cquipment to be empioyed, including the
ethiciency of the equipment for the ma-
tenal 'nvolved;

(1) Procedures for the fitting, main-
tenance and cleaning of the protective
equipment, and

(1) Procedures Loverning the use of
the protectivé cquipment, Including su-
pervismiy procedures and length of time
the equipment wlll be used by the indi-
viduajs in eaca work weck The pro-
posed peitods for use of the equipment
b, any individual should not be of such
aut ation a~ wuu.d discoutage observance
hy the imdividual of the pioposed pro-
cedur es, and

‘v Tlie average concentratlons pres-
ent In the aicas occupied by employses

§20.1¢1

Mu licen.ee shall possess, use or
L a1 hicensed mMmatetfal in such &
At as tocause any individual within
a restiirted arce who Is under 18 years
of aut Lo 1eceive i «ny period of one
calendar guarter from iadioactive ma-
tenial and other sources of radiation in
the “icuensee  possession a dose in excess
of 1U percent of the hnouts spccified in
the tabue in paraglaph (&) of $20 101,
(b No hcencce shall possess, use or
tran, fer licemyed mmaterial in such a
manner as L. cause any individual
witl.an a restcicd atea who is urder 18
years of ag» to be exposcd to atrborne
tadiogsctive matcrial pussessed by the
Feense in an avelage concentration In
e nf the b ts speesfied tn Appendix
B, L avh I of s part For purposes
f the puarrmipn concentiations may
Feoavriiaged over peilods not greater
Lt o weeh

Expo.urc of minors,

£ 1,914

b3
«

29 FR 14434

c) The proviaung of paragraph (¢)
of © 201034, thall apply to exposures sub-
ot L pad k. wpeis 100 uf this section
£20 100 Permosine levels of radimtion

o unrestoctesi arcus,

a) There may be included In any ap-
phicatut 1o o hicense or for amendment
of 1 liecusc propused himits upon levels
of Tadihioa i unrestricted areas result-
utie f1wa the wpntlcont's possession or
ue of 10di0actine material and other
aure s of radiation,  Such apphcations
} omchua. L fmmation as to antici-

averaye Jaa.ation jevels and an-
wid  owcupaney times for cach
untericted arca nvolved  The Com-

Q
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missiqn will approve the proposed limits
if the applicant demonstrates that the
proposed limits are not likely to cause
any individual to receive a dose to the
whole body in any period of one calendar
year in excess of 0 6 rem

(b) Except as authorized by the Com-
mission pursuant to paragréph (R) of
this section no licensee shall possess, use
or transfer licensed material in such a
manner as to create in any unrestricted
area from radioactive material and other
sources of radiation in his possession:

(1> Radlation levels which, if an indl-
vidual were continuously present in the
area, could result in his recelving a dose
in excess of two millirems in &ny one
hour, or

(2) Radiation levels which, if an indi-
vidual were continuously present {n the
area, could result 1n his receiving a dose
in excess of 100 millirems in any seven

consecutive days.
L

e

§ 20.106 Radloactivity n effiuents to
unrestricted arcas.

(a) A licensee shall not possess, use,
or transfer licensed material 30 as to re-
lease to an unresiricted area radloactive
material in concentrations which exceed
the limits specified in Appendix “B”,
Table II of this part, except as authorized
pursuant to § 20 302 or paragraph (b) of
this section. For purposes of this sec~
tion concentrations may be averaged over
& period not greater than one year.

(b) An spplication for a lcense or
amendment may include Proposed linuts
higher than those specified in para-
graph (a) of this section. The Commis-
sion will approve the proposed limiis
{f the applicant demonstrates:

(1) That the applicant has made a
reasonable c¢ffort to minimize the radio-
activity contained in effluents to un-
restricted areas, and

(2) That it is not lkely that radio-
active material discharged in the effuent
would result in the exposure of an indi-
vidual to concentrations of radloactive
material in alr or water exceeding the
limits specitted in Appendix “B", Table
11 of thispart.

(¢) An application for higher limits
pursuant to paragraph (b) of this scc-
tion shall include information demon-
strating that the applicant has made 8
reasonable effort to minimize tha radio-
activnity discharged in efluents to unre-
stricted areas. and shall Include, a3
pertinent:

(1) Information as to flow rates, total
volume of cfuent, peak concentration of
each radionuclide in the efluent, and con-
centration of each radionuclide in the
efuent everasged over & period of one
year at the point where the effluent lcaves
a stack, tube, pipe, or similar conduit;

(2) A description of the properties of
the efuents, including.

(1) chemical composition;

(1) physical characteristics, including
suspenided solids content in liquid eflu-
ents, and natyio of gas or aerrosol for air
efMuents:

(11) the hydrogen fon concentrations

(p%) of Mquid effuents, and

(iv) tho size renge of particulates in

‘;7 "
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effiuents released into air.

(3) A description of the anticipated
human occupancy in the unrestricted
ares where the highest concentration of
radioactive material from the effuent is
¢xpeoted, and, in the case of & river or
stream, a description of water uses down-
stream from the point of release of the
eflluent.

(4) Information as to the highest con-
centratlon of each radlonuclide in an
unrestricted area, including anticipated
concentrations averaged over a period of
one year:

(1) In alr at any point of human oc-
eupancy; or

(1) In water at points of use down-
stream from the point of release of the
effluent

(5) The background concentratior: of
radionuclides in the receiving river or
stream prior to the relcase of lquid
efiuent.

(6) A description of the environmental
monitoring equipment, including gensi-
tivity of the system. and preoedures and
calculations to determine concentrations
of radionuclides in the unrestricted area
and possible reconcentrations of radio-
nuclides.

(7) A description of the¢ waste treat-
ment facilities and procedures used to
reduce the concentratlon of radionuclides
in efiuents prior to their release.

(d) For the purposes of this section
the concentration limits in Appendix “B*,
Table I of this part shall apply at the
boundary of the restricted atea The
concentration of raaloactive material
discharged through a stazk, pipe or sum-
flar conduit may bte determined with
respect to the point where the matenal
leaves the conduit 1f the conduit dis-
charges within the restnicled ares, the
concentration at the boundary may be
determined by applying appropriate
factors for dilution. dispersion, or decay
between the point of discharge and the
boundary.

(e) Ir addition to hmiting concen-
trations .. effluent sticams. the Com-
mission may Hmit quantities of radivo-
active materials released 1n air or water
during a specified perfod of time if it
gcppears that the dafly intake of radio-
active material from air, water, or food
by a suitable sample of an exposed pop-
ulation group, averaged over a penod
not exceeding one year, would otherwise
excced the dally inteke resulting from
continuous exposure Lo «ir or % aier con-
tajning one-third the concent:ation of
radionctive materiais specified 1n Ap-
pendix “B", Table IT of this part

({) The provisions of this section do
not apply to disposal of radioactive ma-
terial into sanitary sewcerage Systenis,
|__which iz governed by § 20 303

29 FR 14434

_ﬁ 20.107 Medicar aiagnosis and therapy.

Nothing in the regulations in this part
« shall be interpreted as iimiting the -
g tentional exposure of patients 1o 1adia-
; tion for the purpose of medical diagnosis
w or medical therapy
w § 20,108 Orders requiring furnishing of
bio-assay seriices.

Where necessary or desirable in order

to aid in detéimining the extunt of an
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of radionctive material, the Commission
may incorporate appropriate provisians
in any license, directing the licensee to
make available to the individual appro-
priate blo-assay services and to furnish
a copy of the reports of such aervices to
the Commisaion.

PARCAUTIONARY Proursuuzs
§20.201 Surveys.

(a) As used in the regulations in this
part, “survey” means an evaluation of
the radiation hazards incident to the pro-
duction, use, release, disposal, or pres-
ence of radloactive materials or other
sourcs of radlation under a specific set
of conditions. When appropriate. such
evaluation includes a physical survey of
the location f materials and equipment,
and measurements of levels of radiation
or concentrations of ra.dioactive material
present.

(b) Each licensee ghall make or cause
to be mado such surveys as may be neces-
sary for him to comply with the regula-
tione in this part.

§ 20.202 2ersonnel manitoring.

(&) Each licensee shall supply appro-
priate personnel monitoring equipment
to, and shall tequire the use of such
equipment by: o

(1) Each individual who enters a re-
stricted area under such circumstances
that he recejves, or is likely to receive,
« & dose In any calender quarter {n excess
Y of 25 percent of the applicable value
€ specified In paragraph (a) of §20.101.

(2) Each individual under 18 years of
age who enters a restricted area under
such clrcumstances that he receives, or
is likely to receive. a dose in any calen-
dar quarter In excess of 5 percent of
the applicable value specified in para-
graph (a) of § 20.191.

(3) Each individual who enters a high
radiation area.

(b) As used in this purt,

(1) “Personnel monjtoring equipment*
means devices designed to be worn or
carried by an individual for the purpose
of mecasuring the dose received (e. g..
flm badges, pocket chambers, pocket
dosimeters, fllm rings, etc.):

(2) "Radiation area” mesns any area,
accessible to personnel, in which there
exists radjation, originating in whole or
in part within licensed material, at such
levels that a major portion nf the body
couiw reccive in any one hour a dose in
excess of 5 afilirem, or in any 8 con-
secuitive days a dose in excess of 100
millirems;

(3) "High radiation arec” means any

0914,

whole or in part within licensed mate-
rial at such levels that & major portion
of the body could receive In any one hour
| & dose In excess of 100 millirem.

p—

8

b

y- £20.203  Cautlon signs, Iabels, signals,
N and conirole.

8

—

individual's exposure to concentrations [

[y
0

area, accessible to personnel, fn which &

there cxisis radiation originating In E which shall cnergize a conspicuous vis-

-~

(a) General. (1) Except as otherwise
authorized by the Commission. sym-
bols prescribed by this section shall use
the conventional radiation caution colors
(magenta or purple on Yellow back-
ground). The symbol prescribed by this
sect™n is the conventional three-bladed

design:
RADIATION SYMBOL

1. Crvoss-batched area is to be magenta or

le.
P“;?Buumund is to be yellow.

- - G nm o . we e P

(23) Inadditionto thecontents of signs
and labels prescribed in this section, 1§~
censeer may provide on or near such
signs and labels any additionsl informa-
tion which may be appropriate in aiding
individuals to minimize exposure to radi-
ation or to radioactive material.

() Radiation areas. Each radiation
area shall be conspicuously posted with
& sign or signs bearing the radiation cau-
tion symbol and the words:

CAUTION ¢
RADIATION AREA

(¢) High radiation areas. (1) Fach
high radiation area shall be conspicu-
ously posted with a sign or signs bearing
the radiation caution symbol and the
words.

OAUTION?
HIGH RADIATION AREA

—

[~ (2) Each cntrance or access point to

2 high radiation areca shall be:

(1) Equipped with a control dévice
which shall cause the level of radiation
to ' e reduced below that at which an
individual might receive a dose of 100
milltreras in 1 hour upon entry into the
area; or =~

(11) Equipped with a control devire

ible or audible ala:m signal jn such a
manner that the individual entering the
high radiation area and the licensee or
a supervisor of the actlvity are made
aware of the entry; or

(1) Maintained focked except during
periods when access to the area ig re-

*Or "Denger

3]

44

35 FR 5033

quired, with positive control over each
individual entr7.

(3) The controls required by subpara-
graph (2) of this paragraph shall be
established in such a way that no indi~
vidual will be prevented from leaving &
high radiation ares.

(¢) In the case of a high radiation
area established for a period of 30 days
or leas, direct survefllance to prevent un-
authorized entry may be substituted for
the controls required by subparagraph
(2) of this paragraph.

{6) Any licensee, or spplicant for &
license, may apply to the Commission
for approval of methods not included in
subparagraphs (2) and (4) of this para-
graph for controlling access to high radi-
ation areas. The Commission will
approve the proposcd aiternatives {f the
licensee or applicant demonstrates that
the alternative methods of control will
prevent unauthorized entry into a high
radiation area, and that the requirement
of subparagraph (3) of this paragraph is

met.

(d) Atrborne radioactivity areas. (1)
As used in the regulations in this part,
»airborne radioactivity area” means (i)
any room, enclosure, or operating area
in which airborne radioactive materials,
composed wholly or partly of licensed
material, exist in concentrations in ex-
cess of the amounts tpecified in Appen-
dix B, Table I, Column 1 of this part; or
(i) any room, enclosure, or operating
area In which airborne radioactive mate-
rial composed wholly or partly of licensed
material exists in concentrations which,
averaged over the number ol hours in
any week during which individuals are
in the area, exceed 25 percent of the
amounts specified in Appendix B, Table I.
Column 1 of this part,

(2) Each sirborne radicactivity area
shall be conspicuously posted with a sign
or signs bearing the radiation caution
symbo! and the words:

CAUTION®
ATRBORNE RADIOACTIVITY AREA

(e) Additionalrequirements. (1) Each
area or room In which licensed materia]
is used or stored and which contains any
radioactive material (other than natural
uranium or thorium) {n an amount ex-
ceeding 10 times the quantity of such
material specified in Apperdix C of this
part shall be conspicuously posted with
a sign or signs bearing the radistion
caution symbol and the words:

CAUTION?®
RADIOACTIVE MATERIAL(B)

(2) Each area or room in which nat-
aral uranfum or thorfum is uscd or
stored In an amount exceeding olie-
hundred timas the quantity gpeciiied 10
Appendix C of this part shall be cen-
spicuously posted with & algn or signs
bearing the radiation caution syrosbol
and the words:

CAUTION ¢
RADIOACTIVE MATERIAL(8)

() Containers. (1) Except as pro-

vided in subparagraph (3) of this para-

graph, each contatner of licensed mete-

April 30, 1975
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rial shall bear a durable, clearly visible
label identifying the radioactiva oon-
tents. R
(2) A label required pursuant to sub-
paragraph (1) of this paragraph shall
bear the radiation caution symbol and
the words “CAUTION, RADIOACTIVE
TATERIAL" or “DANOGER, RADIOAC-
. It shall also provide

tainers, or working in the vicinity there-
of. to take precautions to avold or mini-
mite exposures.

(3) otwithstanding the provistons of
subpersgraph (1) of this peragrsph,
Iabeling ts not required:

() Por containers that 0 not con-
tain licensed materials in quantities
grester than the applicable quantities
listed In Appendix C of this part.

(11) Por containers containing omly

natura! uranjum or thorium in quantities
no greater than 10 times the applicable
quantities listed in Appendix C of this
part.
(1) For containers that do not con-
tain licensed materials In concentrations
greater than the applicable concentra-
tions listed In Column 2. Table I, Ap-
pendix B of this part.

(iv) Por containers when they are at-
tended by an individual who takes the
precautions necessary to prevent the
exposure of any individusal to radistion or
radioective materials in excess of the
limits established by the regulations in
this part

(v) For contajners whcn they are In
transport and packaged and labeled in
gecordance with regulations of the o
Dcpartment of Transportation .

‘vl) For containers which are acces-
sle? only to Individuals authorized to
handle or use them. or to work in the
vicimity thereof, pyovided that the con-
tents are identified to such individuals
by a readily avaflable written record.
(vil) For manufacturing or process
equipment, such as nuclesr reactors, re-
aclor components. piping. and tanks.

3t FR 10514

§20.20%  Same: evceptiona,

Notwithstanding the
3§20 203,

provisions of

the presence of a sealed source provided

the radiation leve! twelve inches from

the surface of the source coniainer or

housing does not exceed five millirem
per houi

25 FR 10914

[~ (b) Rooms or other areas in hospitals
are nt required to be posted with cau-
tion saigns. and control of entrance or
accesa thereto pursuant to § 20.203(¢) is
not required, because of the presence of

' As approptiate. the information will Ine
clude rucdintion levels. kinds of material. ¢0-
timate of activity, date for which activity is
estimated, mass enrichment €ic

7 Por exmunple. contalners In locations such
as waler-filled calials, storage vaulta. or hot
Cells.

patisnts contsining byproduct material
provided that there are personnel in at-
tendance who will taks the pPrecautions

 Decessary to prevent the exposure of any
o individual 10 radiation or radioactive

material in excess of the limits estadb-

Lushod in the regulations in this part.

(¢c) Caution signs ure not required to
be posted at areas or rooms containing
radionctive materials for periods of Jess
than eight hours provided that (1) the
materials are constantly attended during
such perjods by an individusl who shall
take the precautions necessary %o pre-

radiation or radioactive materials in ex
cess of the limits established In the regu-

days and & total quantity of no T
than 100 millicuries. more
The monitoring shall be performed as
soon as practicable after receint. dbut no
later than three hours after the pack-
age is received at the licensee's facility
it received during the lcensee's normal
working hours, or eighteen hours if re-
ceived sfter normal working hours.

(2) If removable radioactive contami-
nation in excess of 0.01 microcuries
(33,000 disintzgrationa per minute) per
100 square centimeters of package sur-
face is found on the external surfaces of
the package, the licensce shall immedi-

and, by telophone and (elegraph, maligram, or

vent the exposure ¢f any individual to ’#’ utely notify the final delivering carrier

Istions in this part and: (2) such area os
room is subject to the licensee’s control

(@) A room or other area is not re-
quired to be posted with a caution sign.
and control is not required for esch en-
trance or access polnt to s room or other
srea which is a high radiation ares solely
because of the presence of radioactive
materials Prepared for transport and
packaged and labeled in accordance with
regulations cf the Department of

fscaimile,t the spptopriate Nuciear Regulatory
Commission Inepectior and Enforcement Re-

gona! Office shown {n Appendix D.
TABLE OF EXRMPY AND A QUANTITIXS

!xrmﬁl Typr A
Transport group ! vantity Umit  quantity Emit

u sadllicuries) tin ceies)
. Q001
al Q. 08¢
1 L]

t x
1 0
. <0
23, 60 bV
1 »

Transportation.

(c) (1) Each licensee, upon receipt of &

R 17972

(a) A room or area is nct required to &
be posted with a caution sign because of &

76 20.205 Procedures for picking up, ve-
eelving, and opening packages.

(a) (1) Each licensee who expects to
receive & package containing quantities
of radioactive material in excess of the
Type A quantities specified in paragraph
(b) of this section shall:

(1) If the package is to be delivered
to the lcensee's facility by the carrier,
make arrangements to receive the pack-
sge whep it s offered for delivery by the
carrier; or

(11) If the package is to be picked up
by the llcensee at the carrier’s terminal,
make arrangements to receive notifica-
tion from the carrier of the arrival of the
package. at the time af arrjval,

39 FR 17972

(2) Each licensee who Ppicks up a ]
packsge of radioactive material froin &

peckage containing quantities of radio-
active material In excess of the Type A
quantities specified in paragraph (b) of
this section, other than those transported
by exclusive use vehicle, shal!l moeniter
the radiation levels external to the pack-
age. The package shall be monitored as
soon as practicahle after receipt. bul no
later than three hours after the psckage
is received at the licensee’s facliity if
received during the licensee's normal
working hours, or 18 hours If received
after normal working hours.

(2) If radiation levels are found on the
external surface of the package in excess
of 200 millirem per hour. or at three feet
from the external surface of the package
In excess of 10 millirem per hour,

the licensee

cartier's terminal shall pick up the pack- ¥ shall immediatelv notify by telephone
age expeditiously upon receipt of notifi- » and telegraph, mallgiam, or facsinule.

cation from the carrier of its arrival.

« the director of the appropriate NRC Re-

(b)(1) Each lcenses, upon receipt of '* gional Office listed in Appendix D. and
a package of rsdioactive material. shall & the final delivering carrler

monitor the external surfaces of the r'™

(d) Each licensee shall establish and

package for radioactlve contaminstionts maintain procedures for safely opening

causcd by leakage of the radioactive con-E

tents, except:

{1} Packages containing no more than &
the exempt quantity specified in the a

table in this parsgraph;
ti§) Packages containing no more

than 10 millicuries of radioactive mate- é_
rial consisting solely of tritium. carbon- &
14, sulfur-35, or fodine-125; o

packages in which ilcensed material is
received, and shall assure that such pro-
cedures are followed and that due con-
stderation is given to special instructions

L for the type of package being opened.

§20.206 Inatruction of personnel.
Instructions required for individusals

(3]
(i1) Packsges containing only radio- . working in or frequcnting any purtion of

form:

active material In other than liquid form
(including Mo0-99/Tc-89m gencrators)
and not exceeding the Type A quantity
Imit specified in the table in this para-
graph; and

(v) Packages contalning only radio-

. active material as gases or In special u g restricted area are specified in § 19.12

. of this chapter.
(flv) Packages containing only radio- ?_

—————————
I N R I L L TR TRt gt v gt |

nuclides with half-lives of less than 30

Sornn’ Or s iind bo § oL el thi chupiet.

Amended 33 FRR 19546, tAmended 41 'R 106445,
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r| 20.207 Sterage and contré? of Hecusod
materials in wnresiricted

40 FR 26878

aress.

(a) licensed materials storid in an
unrestricted area shall be secured from
unauthorized removal from the piace of
torage.

(b) Licensed materials in an mre-
stricted ares and not in storage shall be
tended under the consiant survelllance
L_Qnd fmmediate control of s licenses.

[~ Wasts Disrosad
§$20.301 Ceneral requiremant.

No lcensee shall dispose of licensed
material except:

(a) By transfer 0 an authorized re-
alplent as provided (n the regulations in
Part 30. 40, or 70 of this chapter, which-
sver may be applicable; or.

(b) As suthorized pursuant o
$20302; or

t¢) As provided in $20%03 or
$20.304. appiicabie respectively to the
disposal of licensed material by releass
into sanitary sewerage systems or burial
in s0il, or in § 20.108 ( Radioactivity In
Effuents to Unrestricted Areas).

§20.302 Meciliod for obtaining approwv:

25 FR 10914

of proposed disposal procedures.

20 > STANDARDS 'CR PROTLCTION AGAIN

T RADIATION
m

which must be maintatned pursuant

¢S
day does not exofed the larger of sub- %
l ‘the piorisions of paragraph (a) of this

P iy i St

) quantity which, u spctic. and records of blo- s, includ~
the aversge dsily quantity of sewage re- ¢ Ing recults of whole body oomu un‘:g-
leased into the ‘sewer by the licenses. ¢ inations, made pursuant to § 20,108 ahall.
will result In av average conoentration “ -be, preserved indefinitely or untfl the

%(a) Any licensee or applicant for & Disposa buria
license mey apply o the Commiasion for !‘ 20.304 ! by 1 i soll

rpproval of proposed procedures to dis- @
pose of licensed materiel in a mannernot
otherwise authorized in the regristons w

oqua} to the
B, Tabls I, Column 2 of this part: or

(3) Ten Umes the quantity of such
mataerial apecified in ADpendix C of this
part; and

(6) The quantity of any Ucenssd or
other radioantive material released in
any one month, if diluted by the average
monthly quantity of watsr released by
the Ucensee, vill not result in an average
concentration exceeding th~ Umits spec-
{fied {n Appendix B, Table I. Column 2
of this part: and

(4) The gross quantity of licensed and
other radioactive material released into
the sewerage system by the licensee does
not exceed dne cutie per year.

Excreta from individuals undergoing
medical diagnosis or therapy with radio-
active material! shall be exempt from
any
section.

(s) The totel Quantity of licensed and

in 55e8 chapter. Each application shoulé wother radloactive msterials buried at any

include a description of the llcensed ma-
terial apn: y other rudioactive meterial
fuvolved, Including the quuniiszs exnd
kinds of such materia! £nd the levsls of
radioactivity involved, and the pruyosed
manner and conditions of disposa'. The
application should also Include an arcal-
ysis and evaluation of pertinent informa-
tion as to the nature of the environment,
including topographical, geological, me-
teorological. and hydrological chasacter-
tstics; usage of ground and surfsce
waters In the general area; the nature
and loestion of other potentially affucted
facilities: and procedures to be observed
to minimize the risk of unexpected or

| _hazardous exposures.

J7% ) The Commission will not approve

g any

application for a license to recelve
licensed materal from other persons for

v disposal on land not owned by the

Federal gbvermment or by a Stlate

L.govemmcnt.

o

36 FR 23138

Iy

—25 FR 10314

(¢) The Commission will not approve
any application for a license for disposal
of licensed material at sea unless the
applicant shows that sea disposal offers
less harm to man or the environment
than other practical alternative methods
{ disposal.

tary sewerapge sysiems.

No licensce
material Into a sanitary aewersge system
unless:

(a) It Is readily soluble or dispersibie
in water; and

(by ‘The quantity of any lcensed or
other radionctive material released into
the system by the licenste in uny one

*Redesignated 36 E R 23138,

b

g. (b) Xach licensce shall maintain rec-
$20.303 Disposal hy releass into sani- & ords in the same units used in this part,
£ showing the results of surveys required
shall discharge llcensed @ by §20.201¢b), monitoring required by

None location &nd time does not exceed. at
the time of burfal, 1,000 times the amount

specified in Appendix C of this part: and
(B) Burial is 2t & minimum depth of
four fect; and
(¢ Buccessive burials arc separsted by
distances of all2ass 2ix feet and not more,
than 13 burials are minds in any year.

520.305 Treatmsnt or dispossl by Inein.
* erstion.

No licensee shall treat or disposs of
Hcensed material by in.Sneration except
us spesificellr approted by the Commis-
sion purauant to $§ 20.1068(b) and 20.302.

AXCOXDS, REPORIS, AND NOTIFICATION

§ £0.401 Records of surveys. radiation
moniioring, and disposul.

(a1 Each licenser shall maintain vec- &
ords showing the 1adiation exposures of
all individusls for whom personnel mon.
itoring Is reqilired under § 20 202 of the
regulations i this part. Such records shsll
be kept on Form NRC:$, in accord-
ance with the instructions contained in
that form or on clear and lcgible rec-
ords contgini:ig ail the Information re-
quired by Form NRC:S. The doses entered
on the forms or records shall be fnr .
periods of tume not exceeding one calen-
dar quartey

-
[

t1 20.205(b) and 20.205(c). and disposals

Bralts specified in Appendix 8§ Commission authorises their disposal.

Reocords which must be maintained pur.
susnt « this part may be maintained in
the form of microfiims.

20,402  Reporta of theft or b of
lirensed material.

(a) Each licensce shall report b .
telaphone and tolegraph, melizram, or facsim.

R lls,} to the Direclor of the appropriate Nu-
£ clear Regulatory Commission Inspection and

«
w In Ap) * Mx D, immedictely ailsr its oce

Enforcement Regional Office listed

currenc  ccomes kaown to the liconsee,
any & o thefy of lcensed material in
such quuntities and under such clroums’
stances that It appcars to the ilcensee
lt.hat a substantial hazard may result to
persons in unrorivicted areas.

tb) Each licersee who is required to
make a report pursuant to paragraph

limitations contained in this¥ ‘@) of this sectlon shall, within thirty

(30> days after he learns of the loss o1

~ theft. mske a report in writing to the

a: appropriste NRC Reglonal Office listed
o licensee shell dispose of lcensed

material by burial in soll unless:

in Appendix D with coples o tha Direc-

@ tor of Inspection and Enforcement. U.8.

Nuclear Reguilatory Commission, Wash-
ington. D.C. 20535, setting forth the fol.
lowing information:

(1) A description of the licensed
materizl Invoived, Including kind, quan-
ey, chemical., an.c paysical form;

(2) A description of ‘he circume
strnces uander which the loss or theft
occurred;

(37 A stateaent of dlsposition or
probable dispesition of the lcensed
material involved;

(4) Radiation exposures to individe
tais, ¢licanistances under which the ex-
posures occurred. and the cxtent of pos-
sibie hazard to persons in unrestricted:
aress,

(5) Actions which nave Leen taken, or
wiil be tzken, to recover the material;
and i

(6) Proccvures or measures which
have bez:s or vill be adopted to prevent
a recurrence of tie loss or theft of i-
censed material

(0) Subscquent to fling the written
repdit thic Meensee s.iall also report any
stbst.adiee ndditional information on
the loss or theft wiich becomes avallable

to the ficensce. with . 30 day: after he

Jearns of such information.

(4) Any report flled with .16 Com-
miagion pursuant to this seéti o ahiall be
80 prepared that names of uidividuals
who may have recelved exosure to
radiation are stated in a » :purato part
of the rcport.

§ 20,403 Notificutions of Incidents.

{a) Immediatc notification. Each 1i-

ma-e under $§ 20.3C2, 20.303, and 20.304. * censee shall Immediatcly notify by tele-

[
& phone and tclegraph. mailgram, or {&ac-
(e) Records of Individual exposure L0 _ oimyje the Director of the appropriate

radlation and to radiosctive ma’zsial ¢ NpC Regtonul Office listed m Appendix

46 7

tAmended 41 FR 16445S.
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D of any incident involving byproduct,
source. or specisl nuclesr material pos-
sessed by him and which may have

t1» Exposure of the whole body of ~ny
individual to 23 rcms or more of radia-
tion; exposure of the skin of the whole
body of any individunl of 133 rems or
more of radistion; or exposure of the
fect, ankies, hands or forearms of any
individua) to 375 rems or more of radia-
tlon; or

12 ‘The rcleasc of radloacJve mate-
ria} in concentrations which. If averazed
over & period of 24 hours. would cxceed
$.000 times the limits specificd fnr such
materials in Appendix B, Tabdle I7; or

¢35 A loss of one working week or
morc of the opcration of any facilitics
affected: or

caused or threatens Lo cause:
1
2
[ 3
Y
R
L t4» Damare to property In cxcess of
$100 000
f tby Twenty-four hour notification.
Each licensee shall within 24 hours no-
g tify by telephone and telegraph. mall-
© gram, or {acsimile the Director of the
 Sppropriate NRC Regional Office listed
i in Appendix D of any incident involving
«~ licensed material possessed by him and
'Lv.’hlch may have caused or threatens to
cause.

(1) Exposure of the whole b .., of eny
individus] to 5 rems or more of radia-
tion; exposure of the skin of the whole
body of any Individual to 30 remas or
morc of radiation, or cxposure of the

§ feet, ankles. hands. or forearms to 16

% rems or more of radiation; or

« (1) The release of radioactive taste-

« tis) in concentrations which. if avere

8 aged over a8 period of 24 hours. would
exceed 500 times the Mimits specified for

! such materials 1n Appendix B, Tsbdle IT;
ar

(3) A loss of one day or more of the
operation of any fscilities sffectod; or

l_ (4) Damage to property in excess of
$1.000

—

8

8 suant 10 this sectiort shai be prepared so that

¢ names of 1ndn duals who have recen ¢d exposure
% 10 radiation will be stated in a segarate part of
8 the report

[ .

§20.404 {Deleled 38 FR 22220.)

§ 20.403 Recports of overexposures and
excesnive levels and conecentrations.

2 ) Inaddition to any notification re-
3 aquired by *20.403. each licensee shall
2 naxe a report in writing within thirty
T ay days to the approprizte NRC Re-
.. glonal OMcc listed in Appendix D with
< coples to the Dnector of Inspection an

Enforcement. U.S Nuclear Regulatory

Commission. Washington, D.C. 20555,

of"

r (1) each exposure of an individual to
radiation or concentrations of radiosc-
tive material in cxcess of any applicadle
I'edt tn this par* or in the licensee's
license, (2) any incident for which notl-
ficstion is required by § 20.403; and (J)
levels of radiation or concentrations of
radioactive material (not involving ex-
cossive exposurs of any individual) in

-e27 FR 5905

Q
- April 29, 1976
ERIC

Aruitoxt provided by Eic:

an urirestricted area in sxcess of ten
times any applicable limit set forth in
“m-unnmuuum'nm.
— Xach report required under
‘this paragraph shall describe the Uxtent
of exposure of persons to radistion or to
radloactive material, including sstimatas
of each individual's exposure as required
by paragrabh (b) of this section; levels of

g

(c) Any report Nied with the Commission pur-gf

& radiation and concentrations of radio-

involved; the cause ‘of

§ active murh%

the exposure, levels or concentrations;
« and corrective steps taken or planned to
& assure ag

B

tarecun'enf%

(b) Any repert filed with the Commis-
slon pursuant to this section shall in-
clude for each individual exposed the
name. social security number, and date
of birth: and an estimate of the indi-
vidual’s exposure. The report shall be
prepared so that this information ‘s
stated in & sepzrate part of the vepo't.

(c) (Deleted 38 FR 22220.

£€20.406 |{Deleted 38 FR 22220.)

r-.l 20.407 Personnel exposure and mon-
{toring reports.

(a) This section applies 10 each penson li-
censed by the Commission or the Atomic En.
Commussion to:

(1) Operate & nuclear reactor do-
signed to produce electrical or hest
energy pursuant to § 50.21¢(b) or { 50.22
of this chapter or a testing facility as
defined In § 50.3(r) of this chapter:

(2) Possess or use byproduct material
for purposes of rediography pursuant to
Parts’ 30 and 34 of this chapter:

(3) Possess or use at any one time.
for purposes of fuel processing, fabrics-
tion, or reprocessing, special nuclesr ma-
terial in a quantity exceeding 5,000 grams
of contained uranium-235, uranium-233,
or plutonium or any combination thereo!
pursuant to Part 70 of this chapter; or

(4) Poesess Or use at any one time,
for processing or manufacturing for dis-
tribution pursuant to Part 30, 32, or 33
of this chapter, byproduct material in
quantities excexding anyone of the fol-
lowing quantities:

Radfonuclide ?

Quantity in euries

(b) Each person described in para-
graph (a) of this sectlon shall. within
the first quarter of each calendar year,
B> submit fo the Duxctor of Inspection and En:
forcement, US. Nuclesr Regulatory Commis-

sion, Washington, D.C. 20555.t the following

reports, applicable to the described licensed

et et

T The COmmIission may require. as & Jicense
ocondition, or by ruls, reguiation or order
pursuant to § 20.502. reports from licensoes
who are licensed to use radionuciides not on
this jlet. in Quantitics suflicient to cause
comparable radiaticn levels.

tAmended 41 FR 16445,

208
47

activities oovering the preceding calean-
dsr yeur:®

(1) A report of either (1) the total
number of individusis for whom per-
sonnel monitoring was required under
$130.202(a) or 34.33(s) of this chapter
during the eslendar yesr, or (1) the total
number of individuals for whom person-
nal monitoring was provided during the
calendar yoar; Provided, that such total
includes at least the number of individ-
unis required to be reported under para-
graph (b) (1) (§) of this section. The re-
port shall \{ndicate whether It is sub-
mitted in seccordance with parsgraph
(b) (1) (1) or ({1) of this section.

(2) A statistical summary report of
the personne! monitoring information

39 FR 1000

recorded by the licensee for individuals
for whoin personnel monitoring was
either required or provided, as described
in $20.407(b) (1), Indicating the number
of individuals whose total whole body
exposure recorcded during the previous
calendar year was in each of the follow-
ing estimated exposure ranges-

Xatimated Whols Body Number of
Izporure Ranpe tndividuals tn
(Remy)* cach renge

NO messurable exposure...... ....
Measurable exposure lese thau 0.1..
01 80 028, o oeeicecnecnnnn

exposure range data are re-
quired in order to obtain better Informa-
tion about the exposures actusally re-
corded. This section does not require
_lmproved messtiems ".ts.

§ 20.408 Reports of perconne! cxpa:
surc on termination of employment
or work.

Cobalt-60 _.... 1 .

Gold-198 ... 100 When an individual terninates em-
Todine-131 ... 11 ployment with a licensee subject to
Intdium-193 103 §20407. or an Individual assigned to
%’A}um—:‘-‘;’ . ‘-0“’3 > work in such a licensee’s facllity. but not
Tochnetium 99 ool 1,000 & employed by the licensee. completes his

work assignment in the liceasec's facility.
the Ucensee shall furnish® to the Director of
Inspection and Enfoccement.t U.S. Nuclear
Regulstory Commusion, Washington. D.C.
20555, a report of the wa-

dividual's exposure to radiation and ra-
dicactive material. incurred during the

g e

A licensee whase license expires of jerme
ndtes prior tu, of un the W day of the ¢l
endar year, shall subhmit reparts 3t the expir
ation ot termination of the heense, covering
that pan of the year duang which the hcense
was in effect

' Individuel valucs exactly equal to the
values separating kExpaosure Ranges gshall be
reported in ths higher range.

* Amended 38 PR 22220
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lpcﬂod of employment or work assign-
ment in the licensee’s facllity, contain-
é ing infunuation recorded by the licensee
2 4 to §§ 20.401(a) and 20.108. Such
p repott shall be furnished within 30 days
£ after the exposure of the individual has
3 been determined by the licensee or 90

§

T$20.409 Netfications and reports te
individuale.

(a) Raquirements for notiications

and reports to individuals of expdeure to
yadistion or radioactive material are
specified in § 10.13 of this chapler.

(b) When a licenseo is requited pur-
auant to §§ 20.405 or 20.408 to report to
the Commission any exposure of an in-
dividusl to radiation or radioactive ma-
teris). the licensce shall also notify the
individual. SBuch notice shall be trans-
mitted at & time not later than the
transmittal to the Commission, and shall
comply with the provisions of §19.13(a)
| of this chapter.

38 FR 222X

EXCFPPTIONS AND ADDITIONAL
RequimeMxnts

§ 20.501 Applications for cxemptions.

The Commission inay. upon application
by any lcensee or upon its awn initiative,
grant such cxemptions from the require-
ments of the regulations in thi: part as
it determines are authorized by law and
will not result in undue hazard to life or
property.

§ 20,502 Aclditlonal requirements.

The Cdmmission may, by rule, requ? .-
tion. or order, impose upon any licensee
such requirements, in tddition to those
established in the reguiations in this
part. as it deems appropriate or nccessary
to protect health or to minimize danger
h_u:p 1i{e or property.

7§ 20.601  Violutions.

An injunction or other court order
may be obtaincd prohibiting any viola-
tion of any provision of the Atomic
Encrgy Act of 1954, as emendcd, or Title
II of the Funersy Reorganira’ion Act of
1974, or any regulation or order issued
thereunder. A court order may be ob-
tained for the payment of a civil penalty
Imposed pursuaut to section 234 of the
Act for violation of section 53, 57, 63, 63,
81, 82, 101. 103. 104, 107, or 106 of the
Act, or section 206 of the Energy Reorga-
nization Act of 1474, or any rule, regula-
tion, or order fssucd thereunder. or any
terms, condition. or limitation of any
license Issued thereunder, or for any
violation for which a license may be re-
voxed under section 186 of the Act. Any
person who wilifully violates any pro-
vision of the Act or any regul»*ion or
order issucd thercunder may be . ilty of
a crime and, upon conviction. may be
punished by fine or imprisonment or
both, as provided by law.

25 FR 10914

40 FR 8774
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APPENDIX 3

Concentrations In Alr and Weter Abeve Neturet Background

(See footnotes on page 20-18)

APPENOIX B
Concoenirations in Alr and Weter Above Notwrel Sackground—Contlaved
(See footnotes on pege 28-8)

Toble | Tobia N Toble ! Tobio 8
Slomen? (utemic number) lastope’ Columa 1 Colyma 2 Column Col 2 Slement (stemic ber) Coloma 1 Colvmn 2 Colvmn Column 2
Alr Weter Ak Weter Al Weter Av Weter

) + [pCi/nl) uCi/mIM(uCl/m1N(yuCi/ml) + KuC1/ml){uCi/ml¥(yCi/miN(yCi/ml)
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APPENDIX 8
Concanirations in Al and Wuter Abeve Netvre! Seckground —Continved Cenceniations In Al and Weter Absve Natwrel Backgrovnd—Conflaved
{Ses footnoles on page 20-15) {Sne tootnotes on pepe 20-18)
r
O
. Toble | Toble # Toble Toble It b3
X
s s {atem} ber) tsotepe ! Column 1 Column 2 Ceol 1 Cel 2 e ? ( L, ber) Isstspe ! Columag 1 Colvmn 2 Columan 1 | Colemn 2 : -
Al Weter Ak Weter A .| Weae Av Water %
$+ (uCi/mL)(uCi/mi)(;;C1/ml) (uCi/ml) + [ucCi/ml) (uc1/m1)*(pc1/m11 (uCi/el) ;’
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APPENDIX 8 AFPINOIX §
Conconirafions Ia Al ond Weter Above Neiwel Becky d--Continved Concontrafions in Alr ond Weter Above Natwel Sockgrovnd—Continved
(See foetnotes on page 20-18) {See footnotes on page 20-15)
| Tabie | “Toble # Teble |  FOR ;
-]
Plemart (sfomic number) Y Colomn 1 Celvmn 2 Colunm 1 Celumn 2 Elamant (atamic number) Isotepe ! Ceb 1 Cel 2 | Col 1 Cot 2 =
Ak Weter * Al Weter Ak i Weter . Ax ) Weter 8
+ [pCi/ml)(u(:i/Bl’(uCi/mn (uCi/ml) + KuCi/ml (uCi/ol)(Cl/ml ] (uCi/Bl);
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e & Pe 231 s 1xio2| 3x107 | axwot| ex1077 ! 1x1077 | 8x107 | $x10 Ixlos =
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5 Conconirations la Al end Weter Abeve Ratursl Sackgreund - Contined Concentrations In Al end Weter Above Natwre! Sackyrovnd —Continved
} {See footnotes on pege 20-15) {See footnotes on pege 20-1%)
Toble | Table % Tebie | Teble ¥ g
-b
2 X
§ [ (etomlc bor) lostepe ! Colums ! Colv 2 | Cob 1 Cel 2 [ t {(atemic nuashor) featepe ! Codymn | Columa2 | Colwmn 1 | Colomm 2 -
AN )J( Weter Ak Woter . AN Weter Ale Weter 8
+ KuCi/mi¥(uCi/ml)(yCi/ml} (1yCi/ml) 1 (uCt/m(uCi/m1)(C1/m1) (Ci/ml) ;
z .
=3 Tochnotlvm {43). . ....... Te fom $ s$x107% | 4xio™ 3x107* 1X1077 | Therdum(90) . .. ... | Th234 $ 6 %107 $ x10™* 210 2 X107 ;
;.‘ 1 I x10™* 3 x16 ' x107 1x107? ! 3 x10™* 33107 1x10™? 21x16™ o
) Te % ] 6310~ axio™? 2 x107¢ TR0 | thullem (9. . ceeno-- | tm 170 s 410 1x107? 1 x10™* s x10™
L] 2 x¥07 1x107 8 x107 $ x107? 1 §x10°° 1x10™? 1 x107* s X10~4 o
Tem s 2x10~ | 1x107 | sxi07 | axi0™ Ta 171 s Ixie? | ixi0m | axiot | s P
' 2xi0? | sxt0™ $x1077 1 2x107¢ . . ' ax10? | ixtot | sxto | sxi0¢ N
(124 8 Ixt07 | $x107 | 4x1077 | 2axi0 | (s0).......... L] $ ax107 | 2x107 | Ix10 | exwo?t )
i I x19°7 2x107* 1 x107¢ 8 X107 t s x107¢ 2x10™? 2 x40~ sx10”  .¢n
; 1 X, ] 4 x107* 2 x10™! 1107 6x1072 Sa 123 s Tx10-7 | $xio~¢ | 4axto | 2x10!
2 1 Ix169 | sx10t | $x1077 | 3x107 1 ex10® | Sxto™ [ 3Ixw0™ | 2x107 3
Te 99 s 2 x10°* 1x107t | 7x107 3 x10~¢ | Tungtion (Weliram) (74)..| W 181 s 2 X107 1x10°? sx10¢ | 4x107
t extt | sxto? | 2xio* | 2x107 1 1x107 | 1x10 | axiw | 3axie~ W
Tolloriom (SD).........-. To 125m ] exi0’7 | sxio™? 1x10°¢ 2107 w 188 s sx1077 | axio axi0™* Ix16™ <
$ 1xt077 | axi0™ | 4xi10™ 1 x107 t 11077 | 3x107 | 4xiot 1x10% =5
g o Te 127m $ 1x1077 | 2xi%* | SxieT? 6x10™ ¥ w 187 s 4x1077 | 2x107? 2x10 | 7x107% o~
» 3 ! 4 x107° 2x107? 1 x107 $ %107 g H 3 x10°7 2x10™? 1 x10™* 4x10™* o
> o To 127 ] 2 x10* sx10™ | 6xi07 X107 = Urenlem (92)...........| ¥ 130 ] Ix10°" | 1x10™ 1x10°" | $x10% o
@D = 2“ t ox1077 { Sx107 | 3x107 axio— I i 1x107® | 1x107 | 4x1077 ]| $x107% ey
D be Te 129m ] 8 x107* 1 x10™? axio™ Ix107% U2 s 1x10°* | 8x10™ axom| Ixw0?
g B ) ax10 | ex1o | ixto | axiot & " axi0" | 8x10~ | exio®| ax10™ =
Te 179 ] sxio™ | axic? ] 2x1077 | #xX16T¢ v 232 ] sxto-* | 9x107 axiom| wxw0? O
§ ) ax10® | axwo? | 1x107 [ sx10 P 1x107% | ex10¢ | 4xi0?| 3ax1w0” 2
Te 131m s axi0-? | 2x107 1307 8x107? | U234 s 6x10°" | 9 x10™ ax10-1"; 3x107
> 1 210”7 1x107 [ 6x107? 4x1073 1 1x100 | exio~ | axwon| axw?r P
To 132 s axio? | ext0¢ [ 7x107 3107 | U 238 st $x10°® | @x10™ axio"| axiw? €
1 1x1077 | 6x10™¢ | 4xi0”? 2x1073 1 1x10°% | 8x107¢ | axto®| Ix10? P
F Torblven (85)...........- ™ 160 ] 1x10°7 1107 3x107* 4x10™? U 236 ] 6x10™® | 1x107? axtoM ]| L.x107¢ =
! X107 1x107 1x10™ 4x107? . ' ix10-® | 1x107 | axto| axw? &
Toaliven (81)....ocucenn 7300 ] 3 x10™ 1x10? | 9xi107 4x10™ vs| U 238 s 7x107" | 1x107 axic ! ax10® A
’ t 1x107° 7 %107 4x10™° 2x10°¢ ! Ix167 1 1 x107? sxio-n| axyot = -
3‘ 1 301 s I X107 %10 7 xt0* 3 %1074 U 240 $ 2x1077 1 %1073 tx10™ 3 x10™? )
' X197 $x10™ Ix107 ; 2x107¢ t 2 x1077 1x107 | éxt0° | 3x107? >
= m3m s 8x10-7 | 4x107 { 3xi0® | 1x10-¢ ve| Unetorat  s* ix10-® | 1x107* | sxto~u | 3x10™?
E ' ax10”’7 | 2axie? sx100™* | 7xi0” ' 1x10°® | 1x107 s$x10® | ax107 g
I T 204 s 6 xto~7 3x10™ 2 x107° 1x10°¢ | Vorediem (23).......... va s 2 x1077 9 x10™¢ 6x10™* I xio™? »
P t 3 x10™* 2x107 | 9x107® | 6x107% f 6 x107* 8x10™¢ 2x10™* x4
Theetyen (0).......... o | Th 227 s ax107'%| BX1873 1 1X107)1} 2X1077 ] Xenen (34)............. Xe131m  Seb | 2x307 L ... ax1077 L. -
1 X107 sxto exiei3 2Xx10 Xo 133 Svb 1%10° J....... ... sxw077 | O
T 228 s sxie7t2| axse™ | axsoo'd 7X1e”! o 133 b | 1107 | ... 3X1077 | .oeeieans 2
) ex107'31 ax107! | 2x1e7i3 1x10° Xe 138 Seb | ax107 |l Yxy0-r |
Th 230 3 ax107t0 sx1070 1 8X107HY  2X107TC | Yekrbivm (7O). ... Yo 178 s 7x10°7 | 3axw07? | 2x107° 1x10°¢
t X100 eX10™ 3x1071%) 3X1070 1 6x10”7 | 3x107 25107 1 %10~
of Th 231 s 1x10°t X102 | $X10°¢ | 2X1070 | Yirdum (29). ..o Y %0 ] sx1077 | exiovt | 4x10™ 2 x10~?
[] leo" 1)(10_’ 44X lo-‘. 2x|°_. t 1 x10°7 6x10°¢ $x10™* 2 x10°?
\ (> Th 232 s ax107t'| aX1070 | 1X10T 4 3X10T 1Y e ] 2x107% | Ix107 | 8xi077 | 3x107*
bl 1 xie!l axier 1X1071 0 4X1070 ¢ 2 x10? 1x107 | 6x107 | 3x107
vs| Thnaturst  § sx197t]  ex107!| 2x10737] 2X107 Yo s ax10® | exi0m | ixiwe* | 3xi0?
exte' ! X107 | sXRIeTEE sxis ] 3 %107 8 x107¢ 1x107 3 x10™?
Yo 8 4 %1077 2x30™? 3 x10™* 6x107? o
] 3 x1077 2x107? txiot 6x10”? U2
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SL8L ‘L sequisacy

1 Soluble (§): Inselable (1).

+ #Eyb™ means thal vaters given are for sabmersion $h
» senisphericsl infinite cloud of arberne materdsl, ¥

» 9 These radon coocentrations are appropri-
ate for protection from radon-232 combined
‘with 1ts shozt-lived daugbters. Alternatively,
the valws in Table I may be replaced by one-
third (%) “working level" (A “working
© Yevel” is defined as any combdinstion of shorte
S lived redon-3231 daughters, poloolum-218,
9 1004-214, Blsmuth-314 snd polonium-214, in
X-0n0 itter of sir, withous regard 0 the degree
of aquilibrium, thet will result in tke ultl-

Water
(4C1/mL)Q mate emissica of 13 2 10 MeV of alphs

APPEINDIX B
Conconwations in Alr end Weter Abeve Netvre! Backg d—Continved
(See footnotes on page 20.5)
Table | Table I
B t (etom! ber) hotepe ! Columa 1 Cok 2 | Cel ] (Y] 2
Al Weter Al
uC1/aLX(uCH /mLY(C /m1 )
DacI0)... .covnernnnn In &8 s 1 x10°7 3 x107? 4x107 1x10"
¢ 6 x10™ $ x107? 2 x107? 2 x%0"¢
In 69m - 4 x10°? 2 x10°° 1 x10°¢ 7 xi0°*
1 3 %1077 2 %107? 1x10° é¥107!
In &9 H 7 x10°¢ $ x107? 2x10°7 2Ni07?
i * xl0 ¢ s x10-f 3Ixv0.’ 210"
Zirconiym (40).......... Ir 9 H 1x10°? 2x10 ? 4 x10°? 8 x107¢
- 1 3 xt0°7 2x10 ? 1x10°¢ %10
8 r 93 i 1 x10 7 2xi0"? 4x1e7 4 x10*
i 3 x107* 2x10°? 1 %107 & x107?
T 7 s 1 x10°7 $x10°4 4 x10™ 2 x10~?
] 9 x10-* 3 10" 3 x107* 2 X107
¥ Any single redisnvetide [ . ...o..o.... teb | 1x10° AR B 03 T XL -
net Asted ehove with R
decoy mods ether then
alphe emission ¢ 1
spentanesvs fissien
ond with rediouctive
helt-lite loss then 2
hoyrs,
Anysingleredionwctide | . ....... .......... 3 x10”* ® %107 1 x10°" 3 %107
not fisted ebeve with
decay mude other then
oiphe omission or
spontensovs faslen
ond with redioective
holltie greeter than 2 !
howrs.
Any singlerodlonwelide .. .........cco.onn ¢ X110~ 4x19°? 2 x10™ 3x10™
not Rated 9, rriieh
decoys by omio-
sien or spentanesve
fResion.
e
/S

1 particle energy.) The ‘Table II valus may be
repiaced by one-thirtieth (Ue) 0f & “working
level.” The Itmit on radon-223 coucentrations
in restyicted preas may be Dased on G AD-
Ju-ll avernge.

$4. Por soiuble mixturcs of U-238, V-4
sod U-138 1n sir chem’ca! toxicity may be the
Hmiting fastor. If the percent by weright (en-
richmant) of 0-358 i less than 5, the con~
cotration value for s 40-hour workweok,
Tuble I, i 03 miligrams urantum per cublc
meter of alr aversge. For any eunrichmant,
the of ths average concentration and
Stumeote 8 40-hour workwesk

xposure I
- SahaMl not exesed $x10- 8A 4C1-Lx/ml, where

o BA ts the zpecific activity of the uranium in-
@ haled. The concentration value for Table IT I8
uw 0097 milligratos uranium oer cubic meter of
D olr. Toe specific activity for natural ursnium
13 6.77 X 10~ curles per gram U. The specific
activity for cther mixtures of U-238, o-238
and U-234, if not known, shall be:
=8.6X10-" curies g u.
gﬁ:(oﬁoa z+o.o</)§?g) 10- 'W
whbere E is the perocntage by welght of U-238,
expressed as percent.
s Amcnded 37 FR 23319,
se Amended 39 FR 23990; footnole re-
dexignated 40 FR 507C4.
ess Amended 40 FR 50704,
tAmended 3% IR 29314,
tAmended 39 FR 25463: redeaignstod
40 FR 50704,
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NOTE TO APPENDIX B

] e saentiny of each radio
[ % '] ty auclide in
Sontity and senmmiretion of ek radioni-| g vyizture Sa Xnown but the ooncentration
one o more of the radionuciides in the
mixture I8 not known, the eoncantration
limit for the mixture is the limit specified
in Appendix “B” for the radlonuclide ia the

of reties
edionntiites t8 1be miztere ey et evesed ~ 1~ (1.0, T MIXtUre having the lowsst concentration
*salty™), & 1mit; or

B. If W Mentity of esch radionuclide in
the mixture is not known, but 1% {s known

B, and C we prosemt
[ Utl:" 8
MrCq rper | that certaln radionuclides specifisd in Ap-

e e Toiationans euiss: w that | pendix “B” are not pressnt in the mixture,

nm-‘

rmF

30 FR 1580¢

Q
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the conoentration linit for the mixture is

C Cs Ceo £ the Jowsst conoentrstion Umit specified in
ﬂﬁ!"".‘ ) (Tl " § 201 Appendix “B" fcr any radionuclide which s
Dot known fo b absenit from the mixture;

2. If oither the Mentity er the esacestrstion of say| or

t
redionutiide W the nuu’m s nOl Xnown, the lmiting

valses Jor pugr poscs of Appsadiz B shell be:

a. Por purposes of ble I, Col. 1—€ X 10-¥
1. Por purpotes of Tabls L. Col. 3—4X 10~
o.mwannlomw.x-—:xw—u
. Yot purposas of Tabdle II, Col. 3—3 X 104

Column 3
Watsr
(Othml) (=Cl/md)

m@:’mwﬂnﬁ..... teremsePmenes 10 ceteereinvares 31X10-4

e e ersemaesns i aananseseseassasssenenserit veromaeeemee WX104 . X104
1l b tnown muno.n:n.ng m.!m.n:a(u&u ii

"Pb 310, Ra 24, Be
Swiy). Fb 24 Ra 2, Rah ! e rsesvencsve|ermenannans 0 T 71T T R i

not presenit. . .......
111t i known thes table 11 oniy). Re 226, snd Re
ZBASROL PrOOOAL .. .o iioiieaieens seeseraiiseiasane]ennnans, eseanas [ 3741 o S ERRRROR B b S ad
U5t 1s known thei alpha-emiitess and 8¢ 0, 1 129, Po v
218, Ac 337, Re T&, e 200, Pu X1, snd Lk 340 sse not
L1t W knowa that alphs-emitiers and Pb 210, Ae 277,
Re 728, end PuNiwenot present.. .......... . X
If 1t & known thst alpbsemitiers and Ae 237 are ot 100
DEOBEAL. . ooeoeecenearssnszeasatpaaaniaestsascazterans
111t te koown ihat A¢ 777, Th 230, Pe 30, Fu 18, Pu
230, Pu 240, Pu 342, Pu i, Cm N8, Cl39and C123)
e Dot Dresent. . cee.oeies esssesescscsestsateansasnns X108 |oo.ooo.s eens IXo-e ... -

10 PR S 5 4 1 oL R PO,
IXW0 et
IXW0e |oceeeee... ..

uranium and its daughters In ore dust prior
to chemiical separation of the uranium from
the ore, the valuss specified bolow may oo
used for uranjum and i1ts deughters through
radium-3226, instesd of thoss [rom paregrapbs
1.2, or 8 above.

L

§ 4. If s mixzture of radionuclides conaists of
~
=]
0
"

a. Por purpoess of Tuble I, Col. 1-—1X10-¥
x01/ml gross alpha sotivity; or 8X10-4 »C1/
ml patural uranium; or 78 mMiCrograms per

N gublo meter 6f air natural uranium.

[-4 b, Yor purposes of Table I, Col, 13 10-4

U ,0f/ml gross alpha sokivityl or 3X10-4 »01/
ml natural ursniom; or § micrograms pr
oubjo meter of alr natural uranjum,

8. Por purposes of this @dte, s radlo-
nuolide may be eonsidered &s not present In
o mixture §f (a) the ratio of the concentra-
tionr of that radionudiide in ths mizture
(Cs). to the concentration lmit for that
radionusiide specified in Twble II of Ap-
pendix B (MPOs) doss not edceed M

(Le. o S75) 04 (b) the dum of such

ratics for all the radionuciides sonsidered &
m“mwo‘mmm«mmmzm

26 FR U

[+ Cs
Mﬁ-}m‘.‘ noo.os%)o

Morember 14, 1078 2048

NOTE: Amendments made by 40 FR 507C4 bacome sffective 1/28/76.
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PART 20 ¢ STANDARDS FOR PROTECTION AGAINST RADIATION

Aresnsiz C
Neterisl Microcuries
Americlum-241 cccccoceaccaaso .0
Antimony-122 o.ocaccoooo 100
Antlmony-124 cmceeoa--. 10
Antimony-128 ... 10
Arsenlc-T3 ... 100
Arsenic-T4 occccecccaaaa 10
ATSENIC-76 _coiccecaaaee ‘0
ATseniCeT7 ceccccceconnn- 100
Barlum-131 10
*rium-13) - 1o
Bartum-140 FLY)
Binmuth-210 o cceccccecncacca-a- 1
Broming-82 ..occiccccccccccncaaaa 10
Cadmium-109 ....-- 10
Cadmium-115m 10
Cadmium-118 ____.. 100
Calclum-48 cccccccccncrcccccanaa= 10
[of YTJTTT, T Y 10
Carbon-14 .. cccccccccreccnccacaan 100
Cerlum-14] . ccecccvcmccccncacana 100
Cerlum-143 cececeecarccccccaaaan 100
Cerpum-144 . . .cceccccccccccmanan- 1
Cesium=-13] ..ceecccrcmcccccnaan 1.000
Ceatumi-134M  cocccvccccccccacnna 100
Cestum-33d cocecaao-. 1
Ceslum-139 10
Ceslum-138 10
Ceclum-137 10
Chlorine-36 . .cceccccacanan vocemae %10
Chlorine-38 cocceeaao
Chronifum-51
Cobhalt-58m e teecccceccccccnanan
Cobsit-50 . ooeiiimiemceicamccaaaa
COOAIL-B0 ...c.coceccmmccccncsaan 1
Copper-64 ... .ccccna 100
Vyspros.um-185 ..., 10
Dyaprosjium-366 ..ceccreccmcccca.a 100
Lrbtum-169 ... ceccecccccccanaa- 100
Froium-37) .cicevccocnonccccnana 100
& Ewopium-182 92 heceencnccanna- 100
o~ Eurcpium-132 13 Yreceveeiimcnaaa 1
& Europluin-154 ceececececccecoeona 1
x RUTORINM-ISS el ieeaen 10
Pluorne-18 . . ceececcaaaeiaan.a. 1,000
Gadollnium-153 ..ccccicccccanann 10
Gadolniium-169 .ccccccacanaaan.. 100
Gallluin-72 ... ceeeinrmnmncccacnnaa 10
Germantum-7! eeccccncnacccaana. 100
QUld=108 . e i icecceiccccccacana 100
Go!d-199 . .ciceeiceercencrccmcaan 100
Hafnlum-18] o icecerrccrcacanna 10
Holmlwin- 160 camecceeiivcacanaan. 100
Hydrofen-3 ... . corcecriccaccenaa 1.000
PETHTTEIIEN § § . . RN 100
ndiume-114m o ececmcccnccciacean 10
1INAUM-11510 . ceecicccccecaaaaa 100
Indium-118 ..., cceeccccacaa 10
loctne-12% - 1
lodine-120 1
lodine-119 0.1
Jodine-131 1
lodine-1332 10
lodine-133 {
Todine-134 10
lodine-135 10
ndiam-192 10
lridtuin-104 100
IoNn-55 ciciiccecccccccrcnnacman . 100
IR £ £+ T - Uy 10
Lrypton-8% . . _ccco..... 100
Krypton-87 ...ceececacena 10
Lanthanum-140 10
Lutetium-177 coccemieeierccmaaaa 100
Manganese-53 ... .ineaeaaao.. 10
Manganese-34 . .ccncevaaa.. PR, 10
Menganese-68 10
Mercury-187Tm 100
Mercury-197 ... .. . 100
Mercury-203 oo . ecmcceeaea 10
Molybdenum-00 . cececcacana 100
Neoodymium-147 ... ...ceccacncaan 100
Neodymilwumn-149 __ 100
Nickel-50 .o omcuccman.. 100
NICkel-6J ... u.ee ircicccccraan 10
Nickel-683 _ . _._..... . 100
Niobiwn-03m 10
~Niodlum-956 10
Nivblum-07 10
Osmium-188 10

50

Meterial Mierocuries
Osmium-101m* ... cesceacee 100
Csmium-301 ..., --- 100
Osmium-103 .. ... --- 100
Palladlum-103 .. -- 100 .
Palladium-109 cccoecccccamcaceaen 100
Phosphorus 32 cccceccncccccncacn-- 10
Plathum-10} o ccmcceaccaa-e 100
Platinum-1U3M ceccccccccccancaas 100
Platinum-103 o comeaarcecaaan 100
PlatinuMm-197TM cecccvcacccccanca. 100
Platinum-107 . cccccccecaaa ceeen 100
Plutondum-239 . .cemceaccae--- .0
Polonlum-310 _...ccccccccmcancan 0.1
Polassium-42 ccceccecemcceccacan- 10
Praseodymium-142 o .. ccnccecana.n 100
Praseodymium-143 .. .cccccccaa... 100
Promethium-147 coceccnceccennne 10
Promothlum-149 ccccccccccacaaaa. 10
Radium-228 . . cceeeecccccacana .01
Rhenlum-188 . ccuccvaccccacannas 100
Rhenluin-188 cccccccccccccccacaa. 100
Rhodlum-103mM .ccacecccccccaana.a 100
Rhodum-105 «cocomcecmcccaana- 100
Rubldlum-86 -c.... vemmsmmcmsmana 10
Rubidlum-87 ccccnceccccmcccacaan 10
Ruthenium-97 «cceeeommmcaaaanas 100
Ruthenlum-103 coccccccmancaaaan 10
Ruthenium-108 ... . cocccccvecaaa 10
Ruthenium-100 ...... 1
Samarlum-1561 ... 10
B8amarium-153 .. 100
8candlum-46 ... 10
Scandium-47 cccccccccncecccraann- 100
Scandium-48 cececcecmreacaeae - :0
Solenlum-T5 cocmmcccicmecnciuaan. 10
BIeon-8) cuccccccccciccccmaaaan 100
Stlver-305 ... 10
Sliver-110m <c..-- 1
Sllver-111 ..... cmmceseeman 100
Bodium-24 ..... 10
Strontlum-85 ... 10
Q Strontium-89 ... {
W Suontlum-90 Ceceeecencacecreana- 0.1
3 Strontlum-8) .. eeieiiiiicenan 10
o Strontiutn-02? __ . ...... R 10
L Sulphur-85 ...ccerceicccccccaaiea 100
8 Tantalum-182 . ... cciceecnannn. 10
Technetium-96 oooc..cecaaanaa.- 10
Technetium-97m ... cco..cncaa.. 100
Technetium-97 _.... cccececciacan 100
‘Tochnethun-90n ... .cciceiecanean 100
‘Technetlum-99 .o ceicecarnnenn 10
Tollublum-123In .t c.ccveccrccnean 10
Teurlum-127In . ce.icemeenearaan 10
Tellurlum-127 (... - ..... 100
Tellurium-129m
Tellurium-129 ...
Tellurtum-131n ... ..
Tellrlum-132 __...
Terdbhum-160 . c..ceni. cecnnnannn
Thalllum-200 ... oL cclciienn.ea
Thallium-2u) | .. .c. L cceccan.a.
Thatleni-202 ...
Thalillum-204 . .._... feeesina-am
**Thorium (natural)ts
Thutum-170 . .c.ce. cevcarcae o.
Thulivin-171  ......
Tin-113 ... ._...
TM-128 e ieeiiicecceccereaan
Tuupaten-18) . .....c.ccceivancannn
Tungsten-180 coeeciciccvicannna
Tungsten-187 _..... cieeineian.n
Ryranium (nnturnal)?
Urantum-234  ..... . .
Urabium-234- Urnnlum 235 R .
Vanadium-48 | . oc.eeinacencnnna 10
Xenon-=13IM . ..oc. ciica... reaee 1000
Xenon-133 . L...eciciciecicnnan. 100
Xenon-135 . o cciicecaaiaeea 100
YtterDlum-175  cecccccccnicncnana 100
YReAUmM-90 . . ceeer ceeieeaaaaa 10
b 4174171 : T3 1 ) R A, )0
Yurum-92 ... cceveiiccciacncaa. 100
LT 2 TTY, 1 T & [ R 100
INC-00 .cvrc.cocvemriccccnnccncan 10
ZINC-08M -nicccccccncncacecaanan 100
E AL TN R PO . 1,000
Zirconlum-03 ooooeicamanan ceceen 10
Zirconlum-903 ..coooooa... everene 10
2irconlum-97 ... ccermemane cccee 10
L /"
~ _J TAEA
2047 v

Any alpha emitting radlonuchide
not listed above or mixtures of
alphs smitters of unknown com-

PORILION cecccciocmccncccanaaan .0}
Any radionuclide other than alpha

smitting radlonuclides. not llsted

above of mMmixtures of deta emit-

ters of unknown composition... .1

Norx: For purposes of §§ 20.203 and 20. 304,
where there 13 Involved 2 combination of lso-
topes In known amounte the llmit for the
K onmbination ehould be derived as follows:
Determine, for each 150t0pe In the combina.
tion, the ratic between the quantity present
in the combination and the 1imit otherwise
established for the specific 1sotope when mot
in combination. The sum of such ratios for
all the isotopes In the combination may not
exceed *1* (1.0.. “unity”). Example: Por pur-
posss of § 20.304. 1f a particular batch con-
mm“:o.ooo uCit ot Au98 und $0.000 uCit

it lnly iho mclude not mare than

35 FR 642

300 uéit of 181, Thic tinut wus determined
es follows:
¢ 2900 yes I8 55 000 er €3,y et (10
100,008 1C8 0,009 vCl 1.C09 o1

The depominator In esch of the above
ratios was obtainsd by muitiplying the figure
in the table by 3.000 as provided In § 20304,

‘pesed on alpha disintegration rate of
Th-233. Th-230 and their dougbter products.
3 Based on alpha dtsintazration rato of
U-238, U-234, and 0-226.
*  Amended J6 FR 10K9S,
¢ Amendod Jyv FR 2139490,
t Amended 38 FR 29314,

Aprit 30, 1876
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Appendix D
UNITED STATES NUCLEAR REGULATORY COMMISSION
INSPECTION AND ENFORCEMENT REGIONAL DFFICES

Tetephone
Region Address
Nights and
Daytime lidays
[ ]
Re?lon {, USNRC
Connecticut, Delaware, District of Co- Otfice of inspeciion and
lumbia, Malne, Maryland, Massachu: Enforcement (2151 337-U50 (215) 237450
soits, New Hampshiro, New Jeru]!. 631 Park Avenue
New Yorx, Pennsyivania, Rhode ls- King of Prussta, P2. 19406
nd, \nd Vermont
€“e
Rc?Ion I, USNRC
Aabarml. F“ﬁ""f&‘."“'.“ Ke‘;ﬂucky, OE:‘ﬁz::clc':‘.nesrr‘)‘ecuon ang ‘ .
ssissipps, Nort rolina, Panama 5264503 |(404)526-4503
Ca'ml 'onne. Puerto Rico, South g’?‘ p;"fm'“ St N.W, uos) )
Carollna, Tennessce, Virginia, Virgin A..I‘Il:\ll Ga. 30303
islands, and west Virginla » Ga. 0
"
Re?Ion i, YSNRC
Otfice of Infpection and
1inols, Indlana, lowa, Michigan, Minie. E-forcement (312) £858.2660 | (312)858-2660
sota, Muissourl, Ohio, and Wisconsin 799 Rooscvelt Road
Glen Sllyn, Wl. 60137
v* Refuon 1V, USNRC
Arxansas, Colorado, tdaho, Kanubs‘. °é,i$3,‘éi,'.,“:,?.““°“ and
k«%‘;ll‘c%“.b;o':‘&ng«:‘:h:‘f%:::;Bmf_w 651 =l Rlv;l;\oplua Drive (817).324-2841] (817) 334:284)
ulte
efyu::“?;kou. Texas, Utah, and Arlington, Texas 76012
v Reglon V, USNRC
Office of Inspection and
Alsska, Avgona. Ca:}forl“nlai HJWN:’- Us Enforcement B
Nevada. Oregon, Washington, an 1990 N, Californis Bivd. . .
territotles and possessions In the Sulte 202 (415) 486-3141} (415) 486-3141
Pacific Walnut Crerk, Cauf.
94596
= 40 FR 42557 -4
«
NOTE: The repotting and record heeping .
sequitements contained in ¥ £20.205(b) and
20.205(¢) and required by §20,401th) have
been approved by (CAOQ under B-18022S
(ROO54). The approval expires June 30,
1977,
O

£y
<7 Vi
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS

TITLE . CHAFTER 1, CODE OF FEDERAL REGULATIONS —ENEAGY

“—
-y

PART

30

30.1
302
303
4
s
306

.. -
*~

1)
30 14
30.18

13
30 19

30 34
30

033
30 M

A 3
Jon

30

30 2a

.51
3052
30 5y
30 34

30 35

GENERAL PROVISIONS

Al

Purpose and scope
Resolutwon of conflict
Activitigs reguining hicense.
Defintions

Interpretations
Communicatioas

EXEMPTIONS

Spearfic exemptions
Peryons using by product material under
certain Energy Research and Devet.
opment Administration atd Nuclear
Regulatory Ccmmission contracts.
Carrwess.
Exempt concentrations.
Certain ttems containiag by-
product matesial
Reuns sontatning scandtum 46
sad demgned for 1andcon-
solidation 1n uil wells.
Exempe quantiies
Scll-lunmiiaous products contain-
ing trstium, kryplon 85, of
promethium.147
Gas 3nd acrosal detecunes con-
taning byprodudt material

LICENSES

Types of hicenses

Applicatins fos specific
licenscs

Generat requirements for
issuance of specific licenses.

Terms and conditnns ol
hcenscs

Eapiration of licenses

Applications for rencwal uf
liccnwes

Applicatnias for smendment of
heenses

Commisssun 8ctn on applics .
tiont '~ fepew Of amend

[ NSPESCTIONS. YESTS.
4 . * AND REPORTS
e

latp

Tests

Control 3ad accounting proceduses
for st 3
Tritlum reporis. §

Amended 37 FR 9207,
$ Added 37 FR 9207,

BYPRODUCT MATERIAL

ENFORCEMENT
3061 Modification and tevocation
of licenses.
Raght {0 cause the withholding or
tecall of dyproduct matesial
Violatinns

30.62
30.63
SCHEDULES

30.70 Schedule A—Exempt concentrs-
tions.
30.71 Schedule B
AUTHORITY Secs 81, 82,161 182, I8). 68
Stat. 935. 948, 953. 934, as amended (42 USC
2100, 2002, 2208, 2232, 22331 secs 202, 206. 88
Stat. 1244, 1246 (42 U S.C 5842 and $846)
Section 30.34(b) also wsued under sec 184, 68
Seat. 934, a8 amended (424 S € 2234) Fur dhe pur.

poses of sec 223, 68 Stat 958 as amended (42 U.S.E,

2273).1 30 34(chissued under sec 161b O Star 948
(42 U.SC. 2201 (b)) and 3t 30 51 and IO X2 isaued
wnder sec. 161, 68 Stac 950, 33 amended (32 U'SC
2201 (0)

§ 30.1 Purpose and scope.

This part prescribes rules applicable
to &1 persens in the United States gov-
> erning lcensing of bsproduct material
© under the Atomlic Encrgy Act of 1954, as
E amended (68 Stat. 819), and under Title
o II of the Energy Reorganization Act of
1974 (88 Blat. 1242), and exemptions
from the licensing requirements per-
mitted by section 81 of the Act.

3 30.2 Resolution of conflict.

The requircments ot thus part are 10
addition to, and not in substitutson tor,
other requirements of this chapter. In
any conflict betwezn the requircments 1n
A this part and a specific requircment an
© another part of the reguiations in this
c chapter, the specific requiremsnt
“ governs.

§ 303 Adctivities tequiring license.

Except for persons excmpt as pro-
vided in this part and Part 150 al this
chapter, no pzrson shall manufacture,
produce, transfer, receive, acqairc. own,
POsICss, use, Import or eaport byproduct

o3

RULES OF GENERAL APPLICABILITY TO LICENSING OF

matesial except as authorized in a

specific or general license issued pur-

suant to the regulations i.: this chapter.
73]

24 304 Definitions.
o

As used in this part and Par®s 31-36 of
this chapter:

(a) “Act” mcans the Atomtc Energy
Act of 1954, (68 Stat. 919)° including
any amendments thereto,

8

—
2 (a-') “Administration” means the
& Energy Rescarch and Developmen: Ad-
& ministration or s duly authorized

O represen .atives;

I™ (b) Terms defined tn section 11 of
the Act shall have the same meaning
when used 1n the regulations in this part
o and Parts 31.36 1o the extent such terms
?_arc not specifically defined 1n this part;

FR 8185

r (c) “Agreement State” means any
g state with which the Atomic Energy
5 Commussion or the Nuclear Regulatory
« Commission has enwered 1010 an etiective
Y agreement under subsection 274b of the

o
€ Act  “NeaAgreement  Stale” means any

bxhcr Statc.

td) “Byproduct matcrial” means ary
radioactive material (except special
nuclcar matertal) vielded 1in or made
radioactive by exposurc to ‘ne cadiation
incident ta the prucess of producing or
utthzing specisl nuclear matenal,
B t¢) “Commissian’™ wmeans the
® Nuclear Regutatory Comnussion and us
e duly authorized representatives.
S (1), "Curic” mcans that amount of
radiosctive matenal which disintegrates
at the rate of 37 bilban atums per se-
cund:
(g) “Govcrnment agency™ means any
executive department, commission, th-
dependent estatlishnient! corporation,

)
S

o et s—. S——

.

¢ Armended 36 P R 1466

April 30, 1975



wholly or partly owned by the United

* Stales W1 Anerica v.hich 1s an instrumen-

®
©
o
w
c
(o]

—

38 FR 29314

iO FRE14

e

“1bity of the United States, or any board,

1cau, division, survice. office, officer,
suthority, admimistration, or other
establishinant 1 the executive branch of
the Government,

(h)} “Human use” means the internal
or cxiernal administration of byproduct
matenal. or the radiation thercfrom, to
human beings;

(1) “Licensc” except where other-
wise specifitd means a license for
byproduct material 1ssued pursuant to
the regulations in this chapter;

(X1 “"Microcuric™ means that
amaunt of radioactive material which di-
sintegrates at the rate of 37 thousand
atoms per second;

(2) “Millicurie” means that amount
of radioactive material ~hich disintegr-
ates a* the rate of 37 million atoms per

second;
Aran

(x) "‘Person™ means (l) any in-
dividual. corporation partnership, firm,
association. trust, cstate, public or pri-
vate insnitution, group, Government
agency other than the Commission or the
Administration, except that the Ad-
ministration shall be concidered a per-
<on within the meaning of the regulations

this part to the extent that s facifities
«ud actiiues are suoject to the licensing
and related regulatory authority of the
Commussion pursuant to section 202 of
the Energy Reorgamization Act of 1974
t88 Stat 1244),5 any State or any politi-
cal subdivision of or any political emtity
within 2 Statg, any foreign government
or nation or any political subdivision of
any such government of nation, or other
entity. and (2) any legal successor, repre-
sentative, agent, or agency of the forego-
ng,

r (1) “Physician™ means an individual

O S——
* The adminlatraiion facilities and sotivi~

tes Kentifted In section 202 are!

(1) Desmonstration Liquida Metal Fest
Breeder recctors when opsrated as pars of
the power gcneration facilltiss of a2 elec-
tric utility system, or when operated tn any
other msnner for the purpose of demonstrat-
ing the fuitability for commarcial applion.
tion of such & reactor.

(2) Other demonstration nuclear reactors,
axcept thozs In sxistence on January 19, 1078,
whan opernted aa pert ol the power gehera~
tion facilitiss Oof an elecirio utiiity estem,
o whan optrated In any other mannet for
the purpose of demonstrating the suitability
tor commercial application of cush & peactor.

{8) Facilitles used -primaecily for e re-
ceipt and storage of high-level radioactive
waates resulting froin licensed ectivities.

‘4) Retriovable Surface Sitcrage Faeilities

sther facilitles authorized for the ex~

<8 purposs of subsequent long-term stoe-
‘sa of high-levsl radicactive wesls Qetar
atsd by tho Admialstration, wiich are notd
usod for, of aze part of, research and derelop-
ment sotivities.

l: KC Rprit 30, 1979

Aruiext providea by enc

30 FR 8185

liccnsed by a State or territory of the
United States, the District of Columhia
ot the Commonwcalth of Puerto Rico to
dispense drugs in the Ppructice of
medicine;

(m) “Production facility™ means
production facility as defined in the
rcgulations contained in Part 50 of this
chapter;

{n) Radiographer” means any in-
dividual who performs or who. in atten-
dance at the sitc where the sealed source
or sources arc being used, personaity
supervises radiographic operations and
who is responsible to the licensce for
assuring compliance with tiie require-
ments of the Commission’s regulations
and the conditions of the license;

(o) "‘Radiographer’s assistant™
means any tndividual who, under the
personal supervision of 2 radiographer,
uses radiographic exposure devices,
sealed sources or related handling tools,
or radiation® survey instruments In
radiography;

(p) "Radiography™ means the ex-
amination of the structure of materials
by nondestructive methods, utilizing
sealed sources of byproduct materials;

(q) "Research and development™
means (1) theoretical analysis, explora-
tion, or experimentation; or (2) the ex-
tension of investigative findings and
theoriee of a scientific or technical
nature into practical application for ex-
perimental and demonstration purposes,
inciuding the expcrimental production
and testing of models, devices, equip-
ment. materials and processes.
“Research and development™ as used in
this part and Perts 31-36 does not in-
clude the internal or externai ad-
ministration of byproduct material, or
the radiation therefrom, to human
beings;

(r) °'Sealed source’ means any
byproduct material that is encased in a
capsule designed to prevent leakage or
escape of the byproduct material;

(s) “Source material’’ means source
material as defined in the regulations
contained in Part 40 of this chapter;

(t) *“Special nuclear material™ means
special nuclear material as defined inthe
regulstions contained in Part 70 of this
chapter;

(u) “United States”, when used in a
geographical sense, includes all territo-
ries and possessions of the United States,
the Cana! Zone and Puerto Rico;

(v) “Utilization facility” means a
utilization facility as defined in the
regulations contained in Part SO of this

Lchapccr.

r (w) "Commencement of construc-

*  Amended 36 FR1456.
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tion" mecans any clearing of land, ex.

cavation, or other substantial action that

would adversely affect the natural en-

vironment of a site but does not include
= changes desirable for the temparary use
o Of the land for publiv recreational uses,
W necessary borings to determine site
& characteristics or ather preconstruction
monitoring to establish background in-
formation related to the suitability of a
site or to the protectioa of environmen-
.f." values.

§ 30.5 [Iuterpietations.

Except as speaifically authorized by
the Commission in writing, no in-
terpretation of the mesning of the
regulations in this part and Parts 31-36
by any officer or employee of the Com-
mission other than a written interpreta-
tion by the General Cov 2l will be
recognized to be bin..ng upon the Com-
mission.

35 30.6 Communications.

)

« Except where otherwise specified, all
© communications and reports conceraing
< the regulations 1n” "his part and Parts
IT-36 and applications filed under them,
sWuTﬂe—'%Pd" essed 1o the Director >
NULTTAr MAXEPTaT Safety and Saft

feguar& -

US. Nuglear ‘Regulatdiy "Commission,
Washlmn D.C., 2055%. Communica-

tions, TEpOTLs ad’ i‘pp!?c'nnm may be
delivered in person at the Commission’s
offices at 1717 H Street NW.,
Washington, D.C., o **7920 Norfolk
Avenue, Bethesda, Md.

- EXEMPTIONs
P; 30,11 Specific exemptiona.?

(a) The Commission may, upon ap-
phcanon of any interested person of
qupon its own initiative, grant such ex-
G emptions from the requirements cf the
& regulations in this part and Pants 31-36
~of this chapter as it determines are
authorized by law and will not endanger
life or property or the common defease
and security and are otherwisc in the

public interest.

[ (b) Any person rubject to the provi-
sions of §§ 30.%2(f) and 30.33(aX$) may
request an exe.aplion from the require-
ments of those provisions. The Commis-

iissusnce of sn exemption by the Nucles
Regulsinry Commpmion for expont of byprodact
matenal contained in materials or produects docs st
telicve sny person from complying with the licewsing,
requirements and fegulations of the Department of
Commesce applicehie to the export of the materishs
ot the peodocts contaning wuch dyproduct materisli.

** Amended 34 FR19546.
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sion may grant an cxemption from the

-provisiuns of § 30.32(f) and 30.3X(a)5)

upon considering and balancing the
¢ Nowing factors.
1) Whether conduct of the proposed

.activities will give rise to a significant

advers~ impact on the environment and
the nature and extent of such impact, if
any:

(2) Whether redress of any adverse
environmenta’, impact from conduct of
the propused activities can reasonably be
cffected should such redress by necess-
y;

{3Y Whether conduct of the proposed
activitics would foreclose subsequent
adaption of alternativcs: and

(4) The etfect of delay in conducting
such acuwvities on public interest.
During, the perind of any exemption
granted pursuani to this paragraph (b),
any activities conducted shall be carnied
out 1n such a manner as will minimize or
reduce their environmental impact

§ 30.12 Persons using byproduct
material undcr certain Energy
Rescarch and Development Ad-
tatnistration and Nuclear Regulato-
ry Conimission contracts,

Except 1o the cxtent that Administra:
tion faciliies or activitics of the types
subject to licensing pursuant to section

2 of the Laergy Reu:gamzation Act of

7.4 are mvolved, any orime contractor
of the Admusustration 1s exempt from the
requircinems for a hicense set forth n
sections &1 and 82 of the Act and from
the regulations m this part to the extent
that such contractor, under his prime
contract with the Administration
manufactures, produces, transfers,
fecelves. aCQUIres, NWNs, poOssesses., uscs.
imports. or exports byproduct matersal
for (a)the performance of work for the
Admimistration at a United Staics
Governnient-owned or controtled sutc,
inciuding the transportation of by pro-
duct matenial to or from such site and the
performance of contract scrvices during
temporary iaterruptions of such
transportation, (b) research i, or
devclupment, manufacturc, storage, test-
ing ofr transportation of. atonuc weapons
or components thercot, or (c) the use or
operanon of nuclear reactors or other
nuclear devices 1n a United States
Government owned vehicle or vessel. In
addition te the fuieguing cxemptions
and subjcct to the scquirenicat for hceus-
mg of Adusmistration facilities and ac-
uvitics pursuant to sechion 202 of the
Encrgy Reorgamzauion Act of 1974, ary
Artme contractor or subcontraciar of the

darimstration or the Comnuission 1s ¢x.
cipt trom thy requirements for a hicense
ser torth in sections 81 and 82 of the Act

>
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r(c) ang {a¢j o

and from the regulations in this part to
the extent that such primc contractor or
subcontractor inanufactures, produces,
transfers, reccives, acquircs, owns,
posscsses, uses, imports or €xports
byproduct material undcr his prime con-
tract or subcontract when the Commus-
sion determincs that tie exemption of

'8 . .
the prime contractor or subcontractor is

authorized by law; and that, under the
terms of the contract or subcontract,
there is adequate assurance that the work
thereunder can be accomplished without
undue risk to the public health and
safety.

by
el

§ 30.13 Carriers.

Common and contract carriers. freight
forwarders, warchousemen, and the U.S.
Postal Service are exempt from the
regulations in this part and Parts 31-36
of this chapter and the requirements for
alicense set forth in scction 81 of the Act
to the extent that they transport or store
byproduct material in the regular course
of carriage for another or storage inci-
dent thereto.

§ 30.14 Excmpt concentrations.

(a) Except as provided in paragraphs
TT SECHON; Ty pErson is
3 by '(‘“i?é'ﬁ\""(ﬁ'é’re@ﬁaﬁcn $fora
licénse sei forth 1 section BT of the Act
and from the rcgulations in this'part'and
Parts 31-36 of this chapter io thé extefil
that siich pefson reXEICes] posiéstes.
uses, transfers. Owis of acguires pio-
ducts or moterials containing ng'i?o'g'uc(
material in concentraiions not 1n_excess
of those [isted in §30.70,

{b) This section shall not be deem=d
1o authorize the import of byproduct
matertal or products containing
byproduct material .

(c) A manufacturer, processor, or
producer of a product or matznial in an
Agreement Staic 1s exempt from the re-
quirements for a hiccnse sct forth in sec-
tion 81 of the Act and from thc rcgula-
tions in this part and Parts 31, 32, 33, 34
and 36, 0 thc cxtent that he transfers
byproduct matcrial containcd in a pro-
duct or material 1n concentrations nOt in
cxcess of those specified in § 30.70 and
introduced into the product or matcnal
by a licensce holding a speaific license
issued by an Agrecment State, the Com-
mission, or thc Atomic Energy
Commussion expressly authornizing such
introduction This exemption docs not
apply to the trarster of byproduct
material contained in any food,
heverage, cosmetic. drug, or other com-
modty or-product designed forangestion
or inhalation by or applicition to, a
human being.

(d) No pcrson may introduce
byproduct material into a product or

S material knowing or having reason to
Sbelieve that it will be transferred to per-
asons cxempt under this section or

U

equivalent regulations of an Agreement

©State, except 1n accordance with a

r34 FR l9546-.

license issucd prusuant to § 32.11 of this
chapter or the general ticense provided
in § 150.20 of Part 150.

§ 3C.15 Certain itcins conlaining by-
product material,

(a) Except for persons who apply
byproduct material to, or persons who
incorporate byproduct material into, the
following products. ar persons who im-

{ port for sale os distnibution the follow-

n

8

ing products comtaining byproduct
matenal, any persot 1s exempt from the

w requirements for a license-set forth in

j=
N

Y section 81 of the Act and from the

regulations in Parts 20 and 30-36 of this
chapter to the extent that such p2rson
receives, possesscs, uses, transfers, ex-
ports, owns, or acquires the following
products:

e
e

(1} Timepieces or hands or dials
contamng not more than the following
specified quantitics of byproduct
material and not exceeding the following
specified levels of radiauon

(v) 25 millicurics of tritium per
timepicce.

(1) S milhicuries of tritium per hand,

(iii) 15 millicuries of tnitium per dial
(bezels when used shall be considered as
part of the dial),

(tv) 100 microcuries of pro-
methium-147 per watch or 200 microc-
uries of promcthium-147 per any other
timepiece.

(v) 20 microcurics of pro-
mcthium-147 per watch hand or 40

& microcuries of promethium-147 pes

<4

L »]

other timepiece hand.

(vi) 60 microcuries of pro-
methium-147 per watch dial or 120
microcuries of promethium-147 per
other tmepiece dial (bezels when used
shall be considerced as part of the dial).

(vii) Thc lcvels of radiatton from
hands and dials containing pro-
mcthium-147 will not exceed, when
measured through 50 milligrams per
square centimetcr of absorber-

(a} For wnst watches, 0 1 miillirad
per hour at 10 centimcters from any sur-
face,

(b) For pocket watches. 0.1 millirad
per hour at 1 ecnumctcr from uny sur-
face,

(¢) For any other timcpiece, 0.2
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nmuilirad per hour at 10 centimeters from
any surface

(2) Lack illuzunators containing not
mare than 15 nuthcunies of tritium or
not mare than 2 millicuries of pro-
mcthium-147 nstahic 3 in automohile
lacks The levels of radiation from each
lock 1tluminator containing pfo-
mcthium- 147 will not exceed | millirad
per hour a1 | centimeter from any sur-
tace when measured through S0
unlligrams per square centimetcr of ab
sorber

(3) Balances of precision containing
notsore than 1 nusbiicuric of trittum per
batance nr aot miore than 0 S mellicune
of tritwm per balance part

t4) Automobile shift uuadrants con-
tainiag nut more than 25 millicuries of
tritiuim

3t FR S35

11

(S) Marine compasses coutaining
nut more than 750 milhcuries o tritium
gas and other marnine navigational n-
struments coataining not more than 250
milhicurics of trirtum gas.

32tR 185

]

¢6) Thermdstat dials and pointers
contarming not more than 25 millicuries
of tritium per thermostat

3L FR ¢ 3154

r

7y "

(R) Electron tihes. Pranded  That
«ach (b does ot cuntain more than

£¢ oot tire toliowing specificd quantities
uf by product material

u) 15D methcunes of tnittum  per
AlLTowave recesver pretector tutcor 10
millicuncs of trnitum  per any other
clectron tube.,

35 FR 88?')

—

(1t} )} ancrocunie of cobalt-60,

() S mucrocurnies of nickel-63,

(iv ) 30 microcurnies of krypton-85.
(¢ Smacrocurnics of cessum-137;
{v1) 30 microcurnies of pro-
methrum-§137,

)

And prevaded further That the levels of
radiation trom cach electron tube con-
tuning byproduct material do not ex-
ceed | millirad per hour at 1 cenumeter
from any surtace when measured
through 7 miligrams per square cen-
|_hmeter of absorber

34 =R 665! —

(9) lomizing radiation measuring in-
struments containing, for purposes of in-
ternal cahibration or standardization, a

‘Free putpescs of this subparagraph “elecicon
U s inddude P2tk 2ap tuhes pimeer 1ubes  gas
sy indduding glow lamps receiving tubes.
nivwavy 1ubzs, mndicator  tubes, prokup tubes,
tadietien Juleching tubes and 40y olher conipleiely
solvd tube that s dcugned 1o conducd of Control
clectrical currents.
*Delcted W4 FR 65T

Q
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< source of byproduct material not ex-
« cceding the apphcable quantity set fosth
“in § 30.71, Schedule B

g

Y

(b) Any persun who desires to apply
byproduct matersal to, or to incarporate
byproduct matenial into. the products
cxempted n paragraph (a) of this sec-
tion. or wha dewires to import for sale or
distribution such products containing
byvproduct matenial. should apply for a
specific hicense pursuant to § 32,14 of
this chapter. which license states that the
product rmay bhe diainbuted by the
hecensce to persons exempt from the
regulations pursuant to paragraph (a) of

| this section.

[§ 30.16 Resins containing scan-
dium-46 and designed for sand-con-
solidation in ol wells.

Any person 1s exanpt from the re-
quirements tor a hcense set forth in sec-
tion 81 of the Act and from the regula-
tions 1n Parts 20 and 30-36 of this
chapter to the extent that such person
rECCIVES. POSScsses. uses. transiers, €x-
ports. omns. or acquires synthetie plasuc
resins contannng scandium-46 which are
designed Yor sand-consohidation in oil
wells, and which have been manufac-
tured or imported for sale or distribu-
tion. 1n zccordance with a specific
hecense 1ssucd pursuant to ¥ 32 17 of thss
chapter or cguivaient regulations of an
Agreement State The exemption in this
section does not auttionze the manufac-
ture or import of any resins containing
| scandium -46.

32 FR 4241

Y 30.18 Exempt quantities.

{a) Except asprovided in paragraphs
(c) and (d) of thas section, any person 1s
cxempt from the requirements for a
license set forth wn section 81 of the Act
and from the regulations in Parts 30-34
of this chapter to the extent that such
person receivcs, possesses. uses.
transfers, owns, or acquires byproduct
matenal in indwvidual quantities each of
which does not exceed the applicable
quantity set forthin § 30.71, Schedule B.

(b) Any person who possesses
byproduct matenal received or acquired
prior to September 25, 197, under the
general license then provided in § 31.4
of this chapter is exempt from the re-
quirements for a license set forth in sec-
uon 81 of the Act and from the regula-
tions in Parts 30-34 of thischapterto t' @
extent that such persun possesses. uses.
transfers, or owns such byproduct
material.

(c) This section does not authorize
the production, packaging, repackaging.

36 FR 16898

304 71

61

PART 30 ¢ RULES OF GENERAL APPLICABILITY TO LICENSING-

orimport of bypreduct material for pur-
poscs of commercral distsibution, or ¢
incorporation of byproduct matenai into
prroducts intended for conuncrcial dss.
tnbution.

(d) No person may. for purposes of
commercial distribution. import or
o transfer byproduct material in the in-
gdlwdual quantitics st torth 1n § 30.71
= b..h..duk B. knowing ir having reason to
Z beheve that such qu.ntities of by product
QY matenal will be transferred to persons
excmpt under this section or cquivalent
regulations of an Agreement State, ey-
cept in accordance with a hicense 1ssucd
under § 32.18 ot this chapter, which
license states that the by product matenial
may be transferred by “he hcensee to
persons exempt under this section or the
cquivalen? rcgulatiogs of en Agreement
| State

§ 30.19  Self-luminous products con-
taining tritium, kry pron-85. or pro-
methium-147.

(a)  Excepsi for persons who manufac.
turc. pracass, or praduce self-tuncinous
products containing tritrum, krypton §5,
or promethium-147. or who import such
producis, and except as provided m
paragraph (¢) of this scction, any person
1s excmpt from the requ rements tor a
license set forth 1n section 81 of the Act
and from the regulatiuns in Farts 20 and
30-36 of th's chapter 10 the evient that
such person reccines. possesses. uses,
transfers, exports. owns. or acquires tei-
twm, krypton-8S, or promethium-147 1n
self-luminous products manutactured,
processed. produced. wmported. or
transferred 1n accordance with a specific
license 1ssued pursuant to § 32 22 of this
chapter. which licensc aulhonzcs the
transfer of the product for use undcr this
section

(b) Any person who desires to
manufaclure. process or producc scif-
luminous products containing tritium,
krypton-85. or promethium-147. or to
transfer or to 1import such products for
use pursuant to paragraph (3) of ths sec-
tion should apply for a license pursuant
10 § 32 22 of this chapter. which hicense
states that the product may be transfer-
red by the licensee to persons exempt
from the regulations pursuant to
paragraph (a) of this secuon or
equivalent reguiations of ar. Agreement
State.

(c) The exeniption in paragraph (a)
of this section does not apply to tritium,
krypton-8._, or promecthwum-147 used 1n
products primanly for frivolous pur-

poses or 1n toys or adornments

34 FR 9025

—5 30.20 Gas and aerosol detcctors con-
taining bypreduct material.
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(a) [Except for persons who manufac-
ture, pracess, or produce §as and serosol
deteetors contaimng byproduct materisl

who impor} such products, any person

exempt from the requirements for a
license set forth in section 81 of the Act
and from the regulations in Parts 20 and
30-36 of this chapter to the extent that
such person receives, possesses, uses,
transfers, cxports, owns, or acquires
byproduct material in gas and acrosol
detectors designed tu protect life or pro-
perty from fires and airborne hazards,
and manufactured, processed, produced,
imported, or transferred in accordance
with a specific hicense 1ssued pursuant to
§ 3226 of 1his chapier, which license
authoriz es the transfer of the product for
use under this section.

{b) Any person who desires to
manufacture. process, or produce gas
and acrosol detectors containing
byproduct material, or to import or to
transfer such producis for use pursuant
to paragraph (a) of this section, should
apply for a license pursuant to § 32.26 of
this chapter. which hcense states that 1the
product may be iransferred by the
liceasce to persons exempt fsom the
regulations pursuant to paragraph (2) of
this section or equivalent regulations of
2n Agreement Siate

r LICENSES

1
)
«
w
o
"

the DD lsatign; §-|||j ;
mussion or the issuance of

. 30.31  Types of licenses.

a  Licenses for byproduct m.;sﬂ'al are of
two typcs: General and specific. Spsciic <
upon apphications ﬁ!.e_q_pursuanl 1o the

¢ egulacioly 1 This part and Yaris 32:36.

Gengral are cffeclive withoyg

icensing

o,

lic&f_a.r‘mngns.

dotymen

[

2 (@

& should

"2

[ = 3 he S

o Nuclcar Mateia) Safety and Saleguar
¥ us NIy Regulutoly“Conbiffddd,

|_wasntngton, D.C. 20358,

40 FR 8774

Applications
may be filed in person at the Commis-
sion’s offices at 1717 H Street, NW,

Washiagwon, D.C, or 7920 Nurfolk -

Avenue, Bethesda. Maryland. Informa-
tion contained n previous applications,
stutements, or reporis filcd with the Com-
nussion os the  Atomic Energy  Com-
munsion may be incorporated by
roference, provided that such isterences
are clear and specitic.

e

**(b) "The Commission may WX Ray (AT
after the flling of the original applica-
tion, and before the cxpiration of the
license, require further statements in
order t0 enable the Commission w0
determine whether the application
should be granted or denied or whethera
licease, should be modified or revoked.

() Each application shatl be signed
2 by the applicant or licensee or a person

duly authanized 1o act for and on his
£ behalf.

(¢) An application for license filed
pursuant to the regulanons in this part
and Parts 32-36 will be considered 2lso
as an application for licenses suthonzing
other activities for which licenses are re-
quired by the Act, provided that the ap-
plication specifies the additional ac-
tivities for which licenses are requesied
and complies with regulations of the
Commission as to applications for such
_!icenscs.

(¢) Each application for a byproduct
I—matetial license, other than 2 license ex-
empted from Part 170 of this chapter,
T shall be accompanied by the fee
g prescribed in § 170.31 of this chapter
@ No fee will be required to accompany an
application for renewal or amendment of
a license, except as provided in § 170.31
of this chapter

() An application for a license to
receive and possess byproduct matenal
for commercial wasic disposal by land
burial or for the conduct of any other ac-
W) tivity which the’Commission determines

« witl sigmficantly affect ihe Quality of the

o environment shall be filed at least 9
% months prior to commencement of con-
® struction of the plant or facility in which
the activity will be conducted and shall
be accompanied by any Environmental
Report required pursuantto Part 51°*of

this chapter.

”5 30.33 Geneval requirements for Is-
snance of apecific licenses.

(a) An application for 2 specific
hicense will be approved if:

{1) The apphication 1s for a purpose
authori~+d by the Act: °*

(?) «t applicant’s proposed equip-
ment and facilities are adequate to pro-
tect health and minimize danger to life
or property.

(3) The apphicant 18 qualified by
treining and experience to use the
material for the purpoze requested in
such manner as to protect health and
minimize danger to life or property,

(4) The apphicant ssusfies any

[N——— (N ] 2 ¥} : L)

JR———
**Amerxied 39 FR 206219

speclafl requirements contained in Parts
| 32-36; and

el

(5) 1Inthe case of an application for a
license to rective and possess byproduct
material for commercial waste disposal
by land burial or for the conduct of any
other activity which the Commission
determines will significantly affect the
quality of the environment, the Director
of Nuclear Material Safety and
Safeguards or his designee, before com-
mencement of construction of the plan or
facility in which the activity will be con-
ducied, on the basis of informetion filed
and evzluauons made puisuant to Part
S51°* of this chapter. has concluded,
after weighing the cnvironmental,
economic. technical. and oiher benetus
against environmenmtal costs and con-
sidering available altcrnatives, thai the
action called for 15 the 1ssuance of the
proposed license, with any appropnate
conditions to protect environmental
valucs. Commencemen: of construction
privr to such conclusion may be grounds
for denial of a license to 12ccive and
possess byproduct material in such plant

or facility.

37 FR 5745.

(b) Upon a deternuination that an ap-
plication meets the rcquirements ol the
Act, and the regulations of the Comnuss-
sion, the Commission will 1 sue a specitic
license authorizing 1the pussession and
use of byproduct matenal (Form NKC-
374, “Byproduct Marenial L:cense™)

§ 30.34 Terms and conditions of
licenses.

(a) Each licens: 1ssued pursuant to
the regulanons m this part and the
regulations in Paris 31-36 shall be sub-
ject to atl the provisions of the Act. now
or hereafter 1n effect. and to all valid
rules, regulations and orders ot the Com-
mission.

(b) No license issued or granted pur-
suam to the regulations in this part and
‘Parts 31-36, nor any night under a
license shall be transferred, assigned or
in any manner disposed of, either volun-
tarily or involuntanily, directly or in-
direcily, ihrough transfer of comro! of
any license to any person. unless the
Commuission shall. after securing tull sa-
formation, find that the transfer 11 ac-
vordance with the provisions of tne Act
..flnd shall give its consem 1n writing.

30 FR 8185~

(¢) Each person licensed by the
Commission pursuant to the regulatinns
10 1lus part and Parts 11.36 shall confine
o his possession and use of the byproduct
W material to the locations and purposes
authorized 1n 1he heense Excepr as
otherwise provided 10 the license. 3
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hicznse 1ssued pursuant (0" RS Tegulatlon?)
in this part and Parts 31 36 af this

2 chapter shall cany with at the aght to

reCcive, acquire, own. possess, and im-
port byproduct material Preparation for
shipment and transport ot byproduct
material shall be n accordance with the

provisiens of Part 71 of this chapler.

(d)  Euach license issucd pursuaat to
the regulations i this part and Parts
1116 shall be deemed to contain the
provisions sct larth i section 183b.-d.,
wiclumive, of the Act. whether or not
these pravisions arc expressly set forth in
the license.

(¢} Thc Comnussion may incorpor-
ate. i any bicense 1ssucd pursuant to the
regulations 1 ths part and Parts 31-36,
at the 1ime of wsuance, or thercafter by
appropriate rule. regulation or order,
such additivaal requirements and condi-
tions with respect to the licensce’s
receipt, posséssion. use and transfer of
byprodu.t nplcrul asitdeemsappropri:
ate or nccyssary m aruee 10°

(i) Promotc the common delense

aNg sCCUrry,
(21 Proteey health or to mininuze

danger to bifs or property,

13 Protect restricted data,

t~+ Rcquirc <uch reports and the
keeping ot such recurds. and 1o provide
for such inspections of activities under
the f.eonee u> may be neccssary or ap-
pripnite to ettectuate the purposes of
tiie At .o segulations thercunder

Yy 3035 {Decteted 40 FR 8774.)

s 3036 E ¢<piration of licemses.

Evept as provided in § 30 37(b). cach
specil e License shall cxpire at the cnd of
the Cay, 1n the month and ycar stated
thereirn.

§ 30.37 Appllcations for renewal of
licenses,

(3) Apphications for renewal of a
speafic heense shall be filed 1n accor-
dance with § 30.32

(b) In any case 1n which a licensee.
not less than thirty (30) days grior to the
cxpiratioca of his existing license, has
filed an application i proper form for
renewi! or for a new hicease, such exist-
ing hcensc shall no? expire until the ap-
plication has been finally deterinined by
the Commission

§ 3038 Applicstions for amendment
of jicenses.

Applications for ammendment of a
license shail be filed in accordance with
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§ 30.12 and shallspccity the rcs|TcdsTj
which the hiceasee desies hus hicensc t
be amcnded and the grounds for such
anicndment.

§ 30.39 Commission uction va ap-
plicutions to rencw or umend.

fu considering an application by a
hiccnsee 0 renew o1 amend s hicense
the Commission will apply the applia-
blc critena set forth i ¥ 30 33 and Parts

12.36 of this chapter

'y 30.41

Transfer of byproduct
material.

(4) No liwcensec shall trauster
byproduct matcrial except as authorized
pursuant to this section.

(b) Except as otherwise provided m
his ficense : nd subjgect to the provisions
ol paragraphs (c) and (d) of this section,
any licensce may transfer byproducdt
material

(1) To the Administration;

]

OFR 3774

(2) To the agency 1n any Agteement
State which regulates radioacuve
material pursuant to an agreement under
scction 274 of the Act,

e

38 FR 33968

() To any persun cxempt from the
hicensing requircinents of the Act and
regulations i this part. 1o the extent per-
mitted under such excmption,

(4} To any persnn in an Agrecment
Sate, suoject to the jurisdiction of that
State, who has been exempted from the
licensing requirements and regulations
of that State, to thz extens permatted
under such exemption;

($) To any person authorized to
receive such byproduct matenal under
terins of a specific license or a general
license ot their equivalentsassued by the
Atomk Energy Commission. the Comnussion,
of an Agreement Stste: of

(6) As otherwise authorized by the
Commussion 1n writing

(c) Before transferring byproduct
material to a specific hicensce of the
Commission or an Agreement State or to
a gencral licensee who 1s required to
register with the Conimission or with an
Agrccinent State prior to receipt of the
byproduct material, the licensce
transterring the matenial shatl venfy that
the transferee’s license authorizes the
receipt of the type, form, and quantity of
byproduct matersal to bz transferred.

{d) The following methods tor the
verification fcquired by paragraph (¢) of
tlus section are acceptable:

(1) The transfcror may have in his
possession, and read, a curreat copy of
the transferce’s speaific hiccnse or
registration certificate;

30-6
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38 FR 33968

30 FR 8I8S

(2) The transteror may have 1in iy
possession 4 written certification by the
transteree that he 13 authorized by
licensc or registration certilicate to
recarve the type. form. and quantity of
byproduct material to he transferred,
specifying the license or registration cer-
tificate number, 1ssuing agency and ex-
piration date;

(3} For cmergency shipments the
transteror may accept oral cerufication
by the traasterce that he is authorized by
license or registration certibicate to
recerve the type. form. and quantty of
byproduct matenal to be trunsterred,
specitying the license or registration cer -
tficate number, issuing agency and ex-
piranon date Provided. That the oral
ceruficauon s contirmed 10 wrniing
within 10 days:

(4) The transteror imay obtan other
sources of ntormation compiied by a
reporurg scrvice from othaial records of
the Comnussion or the heeasing agency
of an Agrecment State as to the 1dentity
ot hicensecs and the scope and cxpiration
dates of licenses and registrztion. or

(S) When none of the methods of
verthcation described in paragraphs
(d)(1) to (4) of this sechion are readily
avanlable or when a transferor desires to
verity that nformatoa received by onc
of such mcthods s correct or up-to-date.
the transferor mas obtain and record
confirmation trom the Commisston or
the licensing agency of an Agreement
State thai the transierce 15 Licnsed o

receive the byproduct material

—

RECORDS. INSPECTIONS. TESTS,
PROCEDURES AND REPORTST

§ 3051

Each person who receives byproduct
material pqrsudnv loa Iu_:_;[_\g; issued pyr-
suant to the regulations 10 this part and
Parte 31-36 shall it.cp records showing
the receipt. (ransfd’r export and disposal
of such byprodacl maicna]’

Recurds.

§ 30.52 Inpections.

(a) _Each licensee shall afford to the
Commission at ail rcawnablc times op-
porltunity tq m;pc\.xohypmdu;l niatenal
and the preauses apd facihiies whegein
byproducl mategial 1s used or stored

(b) Each hcensce shall make availa-
ble_to the Tommisgion for wnspection,
upon reasonable notice, records kept'by
him pursuant to the regulations in this,

chapiesm
§ 3053 Tests.

——
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the Comme sion to perform, such tests agy & Luergy Rescarch and Desclupment Ad-
the Comnussion decms appropriate orl S nunustration, Post Otfice Box B, Oak

nccessary for the adinistration of the
regulations in this part and Parts 31-36,
including 1ests of:

(a) Hyproduct matertal:

(h) Facilities wherein byproduct
matcrial 15 utihzed or stored,

{c) Radration detection and
momloring instruments; and

(d) Other cquipment and devices
used i cornechon with the utilizativn or
storage ol nyproduct matcrial.

r-.§ 3054 Caontrol and sccosnting pro-
cedures for tritiym.

(#) Except as specificd in paragraph
{b) of this sechon, cach licenser who is
authunzed to possess at any one ime and
locatian mare than 10,000 cunies of tri-
tium <hall cstablish and matnizin written
mdtenigl comral and accounting pro-
cedures that are sufficicnt to enahle the
licensee to account for the tritium i his
pussession under speeific license.

(v Wniten matenal control and ac-
counnng procedures arc not required for
{11 invum produced or possessed within
a4 praduction or utilizatien facility nui-
dental to the operation of the facility, (2)
tritium contazned 0 spent fuel, other
thon iritsum intentionatbly produced in or
rccovered from a production or utihiza-
tion facthiy for any subsequent use, (3)
1ot conteined i divices imported by
persons hicenscd to transfer such devices
to persons cxempt from licensing pur-
suant to § WIS, and (4 tntium con-
tained 1n scit-luminous desices imported
by persuns licensed to transfer such
devices to persans cxempt from licensing
pursuant to § 30 19,

} 30.55 Tritiuin repurts.

(1) b acept as specaficd in paragraph
{4y ot this section, cach licensce who
tramslers of reccives i any onc ume
1 0UG curics or murc ol innum shall
complcte and distribute a Nucleas
\fatersal Transaction® Report on Form
NRC.741, 10 accordance wath the
printcd instructions foi completng the
torm. Each hcensce who transters such
matenal shall subnnt a completed copy
ot torm NEL-741 to the Comausnion
and three copies to the recener of the
materiad promptly aher the transfes
takes place Each hicensee who receives
such material shall submat a completed
copy of Formt NRC-741 to the Contrs -
sion and 1o the shipper of the material
within ten (10) days after the material i
recived. The Commission’s copies of

PR
s Amended M8 FR 2330,

ez Rudge, Tenncssee 37830, and <hall in-
¥ clude the Reporting 1dentficaton Sym-

- 9 hol {RIS) assigned by the Conunission to

the hicensce

(b) Except as specificd i paragraph
{d) and (c) of this scchion, each licensce
3 who s authorized to possess al any ong
= time and location morc than 10,000
@ cunies of tnhum shall suhmit tu the
& Commission within thirty (301 days after
© June 30 und December 31 of cach ycara
statemant of his tiiium inventory lo the
ncarest hundredth of a gram calculated
at 10,000 cusics per gram.

Rt The reports shall be
@ submitied to the U.S. Energy Resvarch and Do
o velopment Administratiun, Post Ofiice Bos b,
« Oak Rudee, Tennessee 37830, and «hall nchude
Y he Repurting fdentification Symhol (R1S) as-
Q_s’ngncd y the Commissiun to the hoensee.

(cr» Except as specified mt paragraph
«ds of this scction, each heensee who s
authorized to possess, wport, or export
tnitum shal) report promptly to the ap-
propriate NRC Regiona) Oflice hsted In
Append:x D of Pait 20 of this chapter
by telephone and telcgraph, mulgram,
or fucsimile any ncident in which an
@ attempt has becn made or is believed o
S hasc been ade to commit a theft or un-
= law ful diversion of morc than 10 cuttes
£ ot such material at am one time or more
-~ than 100 cunies of such matenal in any
< one calendar year The mtial report
<hali be foiivred witinn & penou of filtcen
1150 davs by a written report submitted
to the appropriate NRC Regronal Office
which sets forth the details of the inci-
dent and its cunsequences. Copies of such
written repotrt shall be sent to the Di-
rector of inspection and Fuforcement,
US. Nuclesy Rcgulatory Commuission,
__\Vasmngwn. D.C 20555.

“Subscquent to the subnuissiug of the wint-
wen repart required by tius paragraph.
the heensce shall promptly inform the
Othice of Inspection and Enforcement by
means of a writlen repart of any substen-
tve additianal intormation. which
urromes available to the hicensee, con-
cerming an attempted or apparent thett
or untantu! diversion of totum

(d) Thie reports desenibed m this sec-
hon are nat required lor trnitium
pussessed pursuant to g gencral hicense
provided in Part 31 of thas chapter vi lor
trstium contaned in spent tuel

{¢) The reports described
paragiaph (h) of this section are nof re-
quired tor (1) mituns produced  or
posscssed within a production o1 utihza-
uon tacihity incidental to the operatien
of the taohity, uther than titium ten-
tonally produted by or recovered trom
a production oi ctihization faedity for
any subsequent use; (2) tntum contaned
m desices imported by persons heensedd
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F o Transfer’ such’ divices to persons ex-

enipt from licensing pursuant o § 30.15,

o ar (3) tritium contained in sell-fuminous
& devices imporied by persons hicensed to
15 ransfer such deviees to persuns cxempt
l_frum licensing pursuant to § 30.19,

prace

ENFORCLMLNIG
§ 30.61 Modification #nd revocation
of ticenses,

{a) The terms and conditions of cach
licensc sssucd pursuant 10 the reguattions
in this piu* and Parts 3§ -36 shall be sub-
Ject tu amenament, revision or madifica-
Lon by reason ol amendments to the Act,
ar by rcason of rules, regulations and or -
ders issucd in accordance with the terms
of the Act

{b) Any hcense may be revoled, sus-
pended or maodificd, in whole or i pan,
fur any matenal talwe statement 10 the
application or any statement of tact o
quircd under sechinn 182 ot the Mt or
becausc ol condihions revealed by such
apphication or statcment ol 1:¢t 6r am
report record or mspection or athe,
means which wuuld warrant 1be Com
nssion to Jetuse to £rant a livense o uan
anginal apphicatton. or ton viclatien <
or tatlure to obscive any ol the terias
and provisions of the Act ur vl any rulc
regulation ur order of the Commueswon

{¢) Erceptan cases ot willtulacss or
th se m which the public heatth retcreat
or sstety requires othefwise o et
shuall be moditicd, suspesdad orievab ed
ualess, prror 1o the incitat noo) pree-
cendmzs thereter L tavth o eonda vl
may warrent such acbon shati have been
called to the attention o) the hicensed
writing and the huensee shull bave been
accorded «n opportuniiy to dunptonstrat.
or achiev ¢ comphance wath all fantul re

|_guircnients

y 30.62 Right ta capee the with ld
ing orv recall of byproduct
materiass,

The Comnussion iay cause the with
holding or recall of by product material
trom any licensed who 15 nut equipped to
obscrve ur finds to ohserve such salety
standards to protect pealth as muy e
estabhished by the Commisson or o b
uses such maternads 1 viohition o law ot
regulation ot the Comnnssisn, or g
manner other than as disclused 1 the ap
plication therelor or approved by the
Comussion.

[T 30.63 Vilations.

A mgunction of uther court order

o may be obtamed probinting any vioba
S uon of any proviven of the Ao

Encrgy Act of 1954, wv amended. o Dy
tle 11 of the Eocrgy Reorganization Adt

April 28, 1976
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1974,

ot or redulatinn or order
e thercundoe V court order aay be
o Lonad tor the paymeat ol 8 vl
wnahty mposed pussuant to seetion 234
ob the Act tor violaiion of section SY, 57,
62,63, 81, K2 101,103,104, 107, or 109
o the A, or scction 206 of the | aciey
Reorganization Ytal 1974, orany rule.
repulation, or arder assued thereunder,
o any termr, condition, or Bimitation ot
dy breense isocd thereunder, o tor am
tar which 1 hcense may be
vveked uada 1K6 ol the At
Aoy perwn whio wilihudly vielates any
provision o the ot or aay rogulatan or
o tsacd ahorcundo s man be guil of
vainne amd upon comviction, may he
Punsshod n af uprpsomnedt er
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Byproduct material Micrcuries i B product metorial Microcuries
Zadohiatum 1$V(OGS 18D L 10 s."d“"“ H N :“‘ """""""" 10
Goadulinium 189 1G4 149) . 100 Sirontiume RA(Se X)) ... .o L 10
Collewm T2 ¢Ga I, . 0 Steemtium &Y (S 89! ..... e e e 1
Germaiym 71 (Ge 1) 100 5:'""“""" 90 (Se 3 ottt o1
Gold 198 (AG 19K . ) 100 Strontium 91 (S2 91 e e 0 el 10
Gald 199 ( \u 199 110 S'lu\mhum 921450 92) . ... e to
Hatnium 18) (H1 181 10 | Sulphue 334838 . e o
Holntium 168 (Huo 166} 100 Tantatus 1R2(Ta 182 ... . .. 10
Hydrogen b (01 3) 1.00m fechinetium W:(Tc Yh). ‘o 1
Indsum 1Vm (a 11300) 100 Tedhnuhum ‘).lll (Te 97m) . 1™
tndium 114w (in 113m) 10 | Jechnetium 97(Te 97) 100
Indium 318 tln 114m) 100 Technaaam 9m (Tc $Im) 1"
Indwm 114 (5 115 - 10 | Techachum ST 99 Lo 1
Teadine 128 (1 1281 ¥ Tullurwn 124 tle 125m). 10

v Ladme 12681 1260 1 Lellunium 1 27m (Te 127m). 10
Legane 129 (8 1291 o fetlutun 127 (Te 5200 . 100
fedme 1301 1300 . \ telluaum $29m (Te 129m) 10
Ldine 13200 1% [14] feltunum 129 (1 129) 1)

) e e 13140 133 | Tellurum 1300 (e 131Im} R 10
S TYRTR Y 0 Tellunum 13 (Te 132). 10
ladaie 138 (1 1Y%} T lermum 160 Th HIUR « erena 10
tediug 192 (e 192 . 10 l{‘ Thaltium 200 (TH Zut) 0
Vedrum 394l 194) . 100 % Thallium 20l (T1 201) . 100
tron S8 (ke $8) , Y < Thalhium 202¢T) 202), . . 100
b <9 (Fe $91 10 & Thalliwen 204 (T1204) 10
Napion S (Ke 3%) o 1w g thulium 170 (Tm 170, . . . 10
Nevpren 871Kr 47) ) 10 € Thulum 1300 Tm 1710, . 10
1 wnthanum 13ULa 140y HLV] Tin 113 (S_" Hn v . 10
Lutetum 177 (Lu 1 77) 100 | T i28eSaiz) - 10
\anganese €2 (Ma S m Tungsien 1Y) .\.\ 181) 10
ALnganese €3 1Mn 41 Co Tungsten l‘:l\- 18%) 10
\orzanese Sh (M Sh) . 1}] T,“"z“"" 187N 18T 100
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Mirury 197 tHg 197 joo § Xenun d¥im (Ne 13l - 1 0o
Moreurs 201 GHg JUY 10 Nenen 13VNe 133 100
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Neodyanum 13708 14T 100 Yiterboum 17¢(Yh 178) . 100

W N adynuum 139 Nd 149) . 190 Y unum YO LY KN, 0
S Nbdl 39 (N s 100 Y 2y 9N 10
D Nl 63 N Y 0 Yitrum 920 9 100
N ke oS (N 6, o Yttrun 930 YN 100
‘; Niohium 93m (N 9Im) (1Y SARDLAR AR 10
Ny e 98 Np v&) W Zine 6% (Ln o) 100
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Pudosiem 2101P.. 210) . 01
Potasssum 32 (K 42) 10
Pruendumtum 142 (Pr 142) 100
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Ruthenium 106 (Ru 106}, ... .. . 1
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Sandiem 46 (Scdb)... L L Ll L 10
4 Scandum 4743 . L L L . 100
Suandium 98 (5 b ., L. e 10
Selenium 76 (S¢ 7%) C e 10
S MM Y L. . 100
Silver 108 (Ag 1US) cere e e 10
Silver 110m tAg V10mMmY e e e '
Sbver LiHgARg I . 0 L0 L 100
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